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@enepasibHas pabouas mporpaMma IO YdeOHOMYy IpeaMery «MareMaTukay
(yrimyOneHHBIN ypoBeHb) (peaMeTHas oonacts «MaremaTuka U nHpopmatukay) (anee
COOTBETCTBEHHO — [IPOrpaMMa [0 MaTEMATUKE, MaTEMATHKa) BKIIOYAET MOSCHUTEIbHYIO
3aIlMCKY, COAEpKaHUE O0yUYeHUs, INIAHUPYEMbIE PE3YyJIbTaThl OCBOCHHUS IIPOrPaMMBI IO
MaTeMaTHKe, TEMaTH4eCKOe IIaHUPOBaHUE, MepedeHb (KoAu(HUKaTop) MpoBEpsSEMBIX
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHON MPOrPaMMBI
CpeaHero oo1ero 00pa3oBaHUs U 3JIEMEHTOB COJIEP/KaHUs IO MaTEMaTHKE.

[TosicHuTenpHas 3amuckKa OTpa)xxaeT OOIIMe eI U 3aJla4l U3YUeHUs MaTeMaTHUKH,
XapaKTePUCTUKY TICHXOJIOTUYECKUX MPEANOChUIOK K €€ H3YYCHHIO O0yYaroIIUMUC,
MECTO B CTPYKTyp€ ydeOHOro IjIaHa, a TaKXe IMOAXOJbl K OTOOPY COIEp)KaHus, K
ONPENEICHUIO IUIAHUPYEMBIX  pE3yJbTaTOB M K CTPYKTYpe TEMaTUYECKOIO
IUTAHUPOBAHMSL.

Copepxanne 0O0y4eHMsI pacKpbIBaeT COJAEpKaTelbHbIE JUHUH, KOTOpBIE
npemiaratores JUisl 00s3aTeNIbHOTO M3Y4YEHHUs B KaXKIOM KJIAcCe€ Ha YPOBHE CPEIHErO
o011iero oOpazoBaHusl.

[Inanupyemble pe3ysbTaTbl OCBOCHHS IMPOTPAMMBI 10 MATEMATHKE BKIIIOYAIOT
JUYHOCTHBIE, METAIllpeMETHBIE PE3YyJIbTaThl 3a BECh NEPUOJ OOyYeHHsS Ha YPOBHE
cpenHero obmiero o0pa3oBaHus, a TaKXkKe MPEAMETHbIE JTOCTHKEHUsT 00ydarolerocs 3a
KaXKIbIN TO 00yUYESHHUS.

INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma Mo MaTeMaTHKe yIiIyOJIGHHOTO YPOBHS I 0OYYarOIIUXCsl Ha ypOBHE
cpeadero oOmero ooOpa3oBanms paspadorana Ha ocHoBe PI'OC COO ¢ yuerom
COBPEMCHHBIX MHUPOBBIX TpeOOBaHUM, TNPEIBABIIEMBIX K MaTEMaTHYCCKOMY
0o0pa30BaHUIO, U TPaJULMA pPOCCHICKOTO oOpa3zoBaHud. Peanuzaumsi mporpaMmsel 1o
MaTeMaTHKe 00CCIICUnBacT OBJIAJCHHE KIIFOUEBBIMA KOMITCTCHIIUSIMHM, COCTABIISIOITUMHI
OCHOBY JUIS CaMOpPa3BUTHSI W  HENPEPHIBHOTO  00Opa3oBaHHUs, IIEJIOCTHOCTH
OOIIEKYyIbTYPHOTO, JUYHOCTHOTO MW  [O3HABATEIBHOTO  PA3BUTHS  JTUYHOCTH
oOydJaronuxcs.

B nporpamme 1mo MareMaTHKE yYTCHBI MJCH M TOJOXKCHHS KOHICIIIUNA Pa3BUTHUS
MaTtemMaTudeckoro oOpa3oBaHusi B Poccuiickoit ®Denepanuu. MartemaTtuueckoe
oOpa3oBaHHE JIOJDKHO pelIaTh 3agady oOecnedeHus HeoOXOAMMOro CTpaHe dYucia
oOydJaronmxcs, MaTeMaTHYeCKas ITOJrOTOBKA KOTOPHIX ObUTa OBI JTOCTATOYHA JJIS
MIPOJIOJDKEHNST 00pa30BaHMsI 10 Pa3IMYHBIM HAIPaBJICHUSAM, BKIIOUYas IPETOaBaHUC
MaTeMaTHKH, MaTeMaTHYECKHWe HCCIeqoBaHus, paboTy B cdepe HMHPOPMAIMOHHBIX
TEXHOJIOTMA W JAPYrHX, a Takke OOCCHeUeHHsI IS KaXIoro oO0ydJaromierocs
BO3MOXKHOCTH  JIOCTHMIKEHHMS  MaTEMaTHYECKOM  IOJATOTOBKM B  COOTBETCTBUH
C HEOOXOMUMBIM eMy ypoBHeM. Ha pemienwe 5TuX 3a7a4 HalelieHa TIporpaMma Iio
MaTeMaTHKe YIITyOJICHHOTO YPOBHSI.
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HeobxoaumocTh MaTeMaTuuecKoi MOArOTOBKM 00YCIIOBIIEHA O0YCIOBIEHO POCTOM
YHUCIa CIEIUATbHOCTEH, CBI3aHHBIX C HETIOCPEACTBEHHBIM TPUMEHEHUEM MAaTEMATHKH (B
chepe IKOHOMUKH, OW3HECE, TEXHOJOTHYECKMX O0NacTAX, T'YMaHUTapHBIX cdepax).
KonuuectBo oOyuaromuxcsi, Uisi KOTOPBIX MaTeMaTHKa CTAHOBUTCA (PYHIaMEHTOM
oOpa3oBaHusl, TUTAHUPYIONINX 3aHUMATHCS TBOPUECKON M UCCIIE0BATEILCKON paboTOl B
o0nacTu MaTemMaTukd, MHGOPMATHKH, (U3MKU, SKOHOMUKHM M B JPYTUX O0OJIACTHX,
YBEJIMYMBAETCS, B TOM YHUCJIE C YYETOM OOYy4YarolIMXCs, KOMy MaTeMaTHKa HyXHa JUIs
UCIOJIb30BaHUs B IPOECCUsiX, HE CBS3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknagHasi 3HAYMMOCTH MaTE€MaTUKH OOYCIOBJIEHA TEM, YTO €€ MPEeAMETOM
SBJISIOTCSL (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIIETO MHPA: MPOCTPAHCTBEHHBIC (POPMBI U
KOJIMYECTBEHHBIE  OTHOILIEHUS, (YHKIMOHAIbHBIE 3aBUCUMOCTHM W  KaTE€rOpuu
HEONPEJIEJICHHOCTH, OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 0
JIOCTAaTOYHO CJIOYKHBIX, HEOOXOIUMBIX JJIS Pa3BUTHS HAYUYHBIX U TEXHOJIOTHUECKUX HICH.
be3 KOHKpETHBIX MaTEeMaTHYECKUX 3HAHMM 3aTpy/HEHO MOHUMaHUE MPUHIUIIOB
YCTPOWCTBA W HMCIOJB30BAHUS COBPEMECHHOW TEXHHMKH, BOCTIPUATHC W MHTEPIIPETAITUS
pa3HOOOpa3HOM  COLMAIBHOM, 3KOHOMHMYECKOW, TMOJUTUYECKOW  HMH(pOpMaINH,
Majod(pQexkTuBHA MOBCEIHEBHAs MpaKTHYECKas JesATeabHOCTh. Bo MHOrmx cdepax
pohecCHOHATBEHOM AEITETFHOCTH TPEOYIOTCS YMEHUS BBIIIOJHATH PACYETHI, COCTABIISATh
QITOPUTMBI, TMPUMEHATh (HOPMYJIBI, TPOBOJUTH TEOMETPUYECKHUE H3MEPEHUs U
MIOCTPOCHUS, YUTaTh, 00padaThIBaTh, HHTEPIIPETUPOBATH M MIPEACTABIATH HHPOPMAIIIIO
B BUIE TaOHII, TUarpaMm U rpad)KoB, TOHUMATh BEPOSTHOCTHBIA XapaKTep CITydaiHbIX
COOBITHIA.

OpHOBpEMEHHO ¢ pacimupeHneM chep NpUMEHEHUs] MaTEMaTHKH B COBPEMEHHOM
oOmiecTBe Bce Oojiee BaKHBIM CTAHOBUTCS MATEMAaTUYECKUNM CTHUIIb MBIIUICHHS,
MPOSIBJISIIONIUICS B OMpEEICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHwus
MaTeMaTHKH B apceHaj MPUEMOB M METOJOB MBIIIUICHHUS YEIOBEKAa E€CTECTBEHHBIM
o0pa3oM BKJIFOUAIOTCS MHIYKIUS W AEIyKIHs, 0000IIeHHEe W KOHKPETH3alvs, aHaIu3
U CHHTE3, KiacCUpUKaIM U cUCTeMaTu3alus, abcrparupoBanue u aHanorus. OOBEKThI
MaTEeMaTUYECKUX YMO3aKIIOUCHUM, TMpaBWiia HMX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKHUX  TOCTPOEHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMyIupoBaTh, 0OOCHOBBIBATH W JIOKA3bIBATh CYXKICHHUSA, TEM CaMbiM (POPMHUPYIOT
JIOTUYECKUA CTWIb MbIIUICHHUS. Bexymas ponb NPUHAUIEKUT MaTEMaTUKE B
(bOpMHPOBAHUN ANTOPUTMUYCCKON KOMITOHEHTBHI MBINIUICHUS W BOCIMTAHUHM YMCHHM

ﬂeﬁCTBOBaTB I10 3aJJaHHbIM ajropurmMam, COBCPHICHCTBOBATDH HU3BCCTHBIC
N KOHCTPYUPOBATH HOBELIC. B mponccce pCImcHuA 3aJa49 — OCHOBBLI JJIA OpraHMu3alnin
y‘lC6HOfI ACATCIIBHOCTH Ha YpPOKax MATEMAaTHKH — Pa3BUBAIOTCA TBOPUYCCKaA

Y TIPUKJIAIHAs] CTOPOHBI MBIIIJICHUSI.

OOyueHre mMaTeMaTHUKE JacT BO3MOXKHOCTh Pa3BUBATh y OOYyYarOUIUXCS TOYHYIO,
palMoOHAIBHYI0O U MH(POPMATUBHYIO pedb, YMEHHE OTOMpATh HambOOJee MOIXOISIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpadUUeCKHe CpPEJCTBA I BBIPAKCHHUS CYXKICHHHA U
HATJISTHOTO WX TMPECTaBICHUS.
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HeobxoaumMbiM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHUHU
ABJIAETCS 0011I€€ 3HAKOMCTBO C METOJJaMU NIO3HAHUS ACHCTBUTENBHOCTH, IPEICTABICHHE
O MpeaIMeTe U METOJE MAaTEeMATHKH, €ro OTIMYMSIX OT METOJOB ECTECTBEHHBIX U
TYMAaHUTAPHBIX HayK, 00 OCOOCHHOCTAX NPUMEHEHUS MATEMaTUKH JJisi PEIICHHUS
HAYYHBIX W MPHUKIAIHBIX 3a/1ad. MareMaTuueckoe oOpa3oBaHHWE BHOCUT CBOM BKJIAJ B
dbopmupoBaHue 001IeH KyJIbTYphl UeJOBEKA.

N3ydyeHnne MareMaTUKU CIIOCOOCTBYET AICTETHUECKOMY BOCIHTAHHUIO YeENIOBEKa,
MMOHMMAHUIO KpPAacoTbl W U3SIIECTBA MATEMaTUYECKUX PACCYXKICHUW, BOCIPUITHUIO
reoOMeTpUYEeCKUX GOpM, YCBOCHUIO UJEU CUMMETPHH.

[TpuopureTHbIME LENsIMU 00ydeHust MaTematuke B 10 — 11 kimaccax Ha yriryOjaeHHOM
YPOBHE MPOJIOJKAOT OCTABATHCS:

(GopMupOBaHHE IEHTPAIbHBIX MAaTEeMAaTHUYECKUX TMOHATHH (YHMCIO, BEIMYUHA,
reomerpuyeckas (¢urypa, IEpeMEHHas, BEpPOSTHOCTb, (YHKLMs, IPOU3BOAHAS,
MHTErpai), 00eCcneynBaIOIIUX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHMsI 00yUarOIIUXCS;

Mo/BEAICHUE OOyYaronIMXcsi Ha JOCTYINHOM [UJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKU U OKPYXKAIOLIEr0 MUpa, TOHUMAHUIO MAaTEMAaTUKH KAK YacTH
oO1Iel KyIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTyalbHBIX M TBOPYECKHUX CIOCOOHOCTEW 0O0yyaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUH, KPUTUUHOCTHA MBILIUICHHS,
MHTEpeca K U3yUEHUI0 MaTEMATHKU;

(opmupoBaHre (PYHKIIMOHAJIBHOM MAaTE€MaTUYECKOM TI'PAMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTHYECKUE AacCHeKThl B pPEAJbHbIX JKU3HEHHBIX CHUTYalHUsX
U TpUd U3YYEHUM JpPYrHUX Y4YEOHbIX NPEIMETOB, TNPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpPHOCTEH, (OopMyaMpoBaTh HUX Ha S3bIKE MaTEeMaTHKU U CO3JaBaTh
MaTeMaTUYeCKHe MOJENIM, NPUMEHITh OCBOEHHBI MAaTeMaTHMYeCKUil ammapatr aJis
pEelIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3aJad, HWHTEPIPETUPOBaTh M OLEHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMU cojiepKaHusi MateMaTtuku B 10 — 11 kimaccax yriy0ieHHOTO
ypOBHSI  SBIAIOTCA: «Yucna ¢ BBIYUCICHUS», «Aunredpay («Anredpandeckue
BBIPOKEHUS», «YPaBHEHHUS U HEpaBEHCTBay»), «Hauama maTreMaTH4ecKOro aHaiu3ay,
«I'eometpus»  («['eomerpuueckue ¢urypel U HUX cBoicTBay, «M3MepeHue
rE€OMETPUYECKUX BEIUYMH»), «BeposATHOCTb U cTaTucTuKa». JlaHHbIE JUHUH
Pa3BUBAIOTCS MapajlieIbHO, KaX1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OJTHAKO HE
HE3aBUCHMO OZIHA OT APYI'OM, a B TECHOM KOHTAKTE U B3aumoneucTsun. Kpome storo, nux
OOBbEeIMHACT JIOTMYECKAasi COCTAaBISIONIAs, TPAJWLIMOHHO TPUCYIIas MaTeMaTHKe U
NPOHU3BIBAIONIAST BCE MATEMAaTHMUYECKHME KYpChl U COJEp)KaTelbHbIE JIMHUMU.
ChopmymupoBannoe Bo ®I'OC COO TpeboBaHUE «yMEHUE OMEPUPOBATH MOHATHUSIMHU:
OINpeJieNieHre, aKCHMOMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH, YMEHUE (OPMYIUPOBATH OOPATHOE U MPOTUBOIOJIOKHOE
YTBEP)KJICHHE, TPUBOJUTH IPUMEPBI M KOHTPIPUMEPHI, MCIOJIb30BaTh METOJ
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MaTEMaTUYECKON MHIYKIUH, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS MPHU PELICHUN
3a/lay, OLEHHUBATh JIOTMYECKYIO MPABWIBHOCTb PACCYKIEHUI» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a (hopMHpOBaHHE JOTHYECKHX YMEHHUH pacmpelersieTcss Mo BCeM
rojiaMm oOy4eHHs Ha ypOBHE CPEAHET0 0011ero 00pa3oBaHusl.
B cootBerctBun ¢ ®I'OC COO maTemaTuka SBISETCS 005S3aTENbHBIM MPEAMETOM
Ha JIaHHOM YpoBHE oOpa3zoBaHus. Hacrosmeil mnporpamMmoil 1o MaTeMaTuKe
peIycMaTpuBaeTCsl M3ydeHHe ydyeOHoro mpenMera «MaremaTtuka» B paMKax Tpex
y4eOHBIX KypcoB: «Aurebpa M Hauajga MaTeMaTHYeCKoro aHamuza», «l['eomeTpus»,
«BeposTHOCTB U cTaTUCTUKA». POPMUPOBAHUE JIOTUYECKUX YMEHUHN OCYIIECTBISIETCS Ha
OPOTSHKEHUH BCEX JIeT OOy4eHHs Ha YpOBHE cpeaHero obmiero oOpa3oBaHUs, a
3JIEMEHTHI JJOTMKHU BKJIKOYAOTCS B COJIEPKAHUE BCEX HA3BaHHBIX BBIIIE yUEOHBIX KYpPCOB.
OO01i1ee yncao 4acoB, peKOMEHOBAHHBIX JUI U3YUYEHHsI MaTeMaTuku, — 544 Jaca:
B 10 kmacce — 272 gaca (8 yacoB B Hefien10), B 11 kimacce — 272 gaca (8 4acoB B HEJICIIO).
Bo3moxkHa KOppEeKTUPOBKa OOIIETO YMCIIa YaCOB, PEKOMEHJOBAHHbIX JJIsl U3YyUEHUS
IpeaIMeTa, C YYE€TOM HWHJMBHIYaJIbHOTO MOJAX0/4a OOpa30BaTEIbHBIX OpraHU3aluil
K yrayOJIeHHOMY HW3YYCHHMIO MAaT€MaTHKH, B PaMKaxX COOIIOJEHUS TUTHEHUYECKHX
HOpPMAaTHBOB K HE/IEJIbHOW 00pa30BaTeNbHOM Harpys3Ke.
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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xIaHCKOro0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIIMK OOYYarOMerocs KaK aKTUBHOTO W
OTBETCTBEHHOTO WJICHA POCCHICKOTO O0OIecTBa, MPEJACTaBICHUE O MaTEeMaTHYCCKUX
OCHOBaxX ()yHKIIMOHHPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUHU, MPOIEAYP IPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCH U JIPYTO€), YMEHHUE B3aUMOJCHCTBOBATH C COIUATBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHICKONM TPaKJAaHCKOWM HWIEHTUYHOCTH, YBaXKCHUS
K IpPOUNUIOMY W HACTOAIIEMY POCCHICKOM MAaTEMATHUKH, LEHHOCTHOE OTHOIICHUE
K JOCTHKECHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOW MAaTeMaTHUYECKOW IIKOJIBI,
UCITI0JIb30BAHUE ITHUX JIOCTUKEHUH B IPYTHUX HayKaX, TEXHOJIOTHUSX, chepax 3KOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHHUs, ATHUYECKOTO TOBEIEHHMS, CBSI3aHHOIO C IPAKTUYECKUM
NPUMEHEHUEM JOCTWKEHUW HAayKd U JESATENbHOCTBIO YUEHOTO, OCO3HAHHME JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOrO Oy IyIIEro;

4) 3cTeTHYEeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIKOYAsg JCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a/ay, PELICHHH, PacCyXIE€HUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIlEeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTEeMaTUUECKHE 3HAHUS B HHTEpecax
3I0pOBOTO U 0€30MmacHoro oOpa3a KW3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0POBBIO  (37I0pOBOC MMHTaHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
peryJispHas puznueckasi akTUBHOCTbD), (PU3MUECKOE COBEPIIICHCTBOBAHUE MPHU 3aHSITUSIX
CIIOPTHUBHO-03/I0POBUTEIIBHOMN AEATEIBHOCTHIO;

6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K TPYJAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0US, HHTEPEC K Pa3IuIHBIM
chepam TmipodeCCUOHAILHONW JICSATEILHOCTH, CBS3aHHBIM C MAaTEeMaTUKOM U €e
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccun
U pealn30BBIBaTh COOCTBCHHBIC JKW3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY 0Opa30BaHHMIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MAaTeMaTHU4eCKOU
HAIPaBIICHHOCTH;
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7) 3K0JIOTM4€eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh IKOJOTUUECKON KYJIbTYpPbl, IOHUMaHUE BIIMSHUS COLIMAIBHO-
SKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHOU CPEJIbl, OCO3HAHUE
rI00aJBbHOIO  XapakTepa OHKOJOTHYECKUX IpoOJieM, OpHEHTAIMsl Ha IPUMEHCHHE
MaTeMaTHYECKUX 3HAHUN [ PEIICHHS 3aJa4 B OOJaCTU OKpYXKAroIIeH Cpelibl,
IJJAHUPOBAHUE MOCTYIKOB M OLICHKH UX BO3MOXHBIX MOCJIEACTBUN JJIsI OKPYKAIOIIEH
CpeJibl;

8) HeHHOCTH HAYYHOT0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIECTBEHHOW MPaKTUKH, TOHUMAaHUE MaTeMaTHYECKOW HAyKH Kak
chepbl UeTOBEUECKOM JeATeIbHOCTH, ATAINlOB €€ Pa3BUTHS M 3HAYMMOCTH JIJI Pa3BUTHUS
IMBWIN3ALMK, OBJIAJICHUE S3bIKOM MATEMATUKU U MAaTEMaTUYECKOW KyJIbTYypOU Kak
CpPEIACTBOM ITO3HAHUS MHUpA, TOTOBHOCTh OCYIIECTBJISTh MIPOEKTHYIO U
UCCIIEIOBATENBbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3synbpTate M3yueHuss MaTeMaTUKU Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHUs
y oOyuaromierocs OyayT c(pOpMUpPOBaHbI MO3HABATEJIbHBIE YHUBEpPCAJIbHbIE YUCOHBIE
JEUCTBUS, KOMMYHUKATHUBHBIE YHUBEpCAJbHbIE Y4e€OHbIE JEUCTBUS, PErYJATUBHbBIC
yHHUBEpCaJbHbIEC yUEOHbIE IEHCTBUS, COBMECTHAS JAESITEIbHOCTb.

IHo3HaBaTe/ibHbIC YHUBEpPCAJbHbIC Y4eOHbIC NeCTBUSA
ba3oBble jlornyeckue 1eMcTBus:

BBISIBIIATH M XAapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUN MEXIy MNOHATUSIMH, (POPMYJIHPOBATH OMNpPEIEICHUS
NOHSTUN, YCTaHaBIMBATh CYIIECTBEHHBIM NpPHU3HAK KiIacCHU(PUKAIMN, OCHOBAHUS JIJIS
000011I€HUs U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh, (OPMYJIMPOBATH U MPEOOPA3OBBIBATH CYKJICHUS: YTBEPAUTEIbHbIE
U OTpULATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOPEUMS
B (akKTax, JAaHHBIX, HAONIOACHUSX W YTBEPKICHUSX, MpeAsiaraTb KpPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYMN;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TyKTUBHBIX U MHTyKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKJIIOUEHUI 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENBHO JIOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKIACHUIA
(mpssMBIE W OT MPOTHBHOIO), BBICTPAUBAaTh APryMEHTALWIO, IMPUBOAUTH HIPHUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpATh coco0 pelieHust yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpaTh HanboJee MOAXOIAUINI C YUeTOM CaMOCTOSITENIBHO BBIACIEHHBIX
KPUTEPUEB).
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Bba3oBble uccieaoBaTe/IbCKHeE AeHCTBUA:

WCIIOJIb30BaTh  BOMPOCHI KAk HCCIIECIOBATENBCKUM ~ WHCTPYMEHT  ITO3HAHUS,
dbopMyIMpOBaTE BOMPOCH], (PUKCUPYIOIIKE MPOTUBOpEUNE, MpoOIeMy, YCTaHABIMBATh
HMCKOMOE 1 JTaHHOE, ((OPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITNI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIM  SKCIEPUMEHT, HUCCIEIOBAHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKoro OOBEKTa, SBJIEHUs, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMHU, SBJICHUSMHU, MPOLECCAMMU;

CaMOCTOSITeNIbHO (popMyIMpoBaTh O0OOOIIEHUS] M BBIBOALI 10 pe3yJbTaTam
MIPOBEICHHOTO HAOJIOEHUS, UCCIEAOBaHMS, OIICHUBATH JOCTOBEPHOCTH IMOYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB M OOOOIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLECCA, a TAaKKE BbIIBUTaTh
MIPETOI0KEHHS O €T0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undpopmanueii:

BBISIBJISITH J1e(pUIUTHI MH(OPMALIUH, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha BOIPOC
U JJIA pELICHUs 3a1a4H;

BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3JIMYHBIX BHUJIOB U (PopM
IIPEICTaBIICHMSI,

CTPYKTYpPUPOBAaTh HMH(POPMALIMIO, MPEJICTABIATh €€ B pa3IMYHbIX (opMmax,
WLTIOCTPUPOBATh TpaUueCcKH;

OLICHHMBATh HAJEKHOCTh MH(OpPMAILMU MO CAMOCTOSITENLHO CPOPMYJIUPOBAHHBIM
KPUTEPUSM.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe 1eiiCTBUSA
Oo0menue:

BOCIIPUHUMATh MU (OPMYJIUPOBATh CYXICHHS B COOTBETCTBUU C YCIOBHUSIMHU
U LeJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)XaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110 XOAY pEIleHMs 3a]1aud, KOMMEHTHPOBATh
HOJyYEeHHBIH pe3ysbTar;

B Xo0Je OOCYXIEHMs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJeMbl, pelacMoi 3a/adM, BbICKA3bIBaTh WUJIEH, HALIEJICHHbIE HAa MOMCK PEILCHMS,
COIOCTaBJISITh CBOM CYXKICHHA C CYXIEGHUSAMH JPYTMX YYaCTHHKOB JIHAJora,
OOHapyKHUBaTh pa3JInuue U CXOACTBO IMO3UIIMMA, B KOPPEKTHOH (opme (popMyIMpoBaTh
pas3HoIJIacHsl, CBOM BO3paKEHMUS;

NpPEACTaBIATh Pe3yJbTaThl pEIIEHUS 3aJadyd, HKCIEPUMEHTa, HCCIel0BaHuUA,
IPOEKTa, CAaMOCTOSITEILHO BBIOMpaTh (opMaT BBICTYIJIEHHS C Y4YeTOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranm3amnus:

COCTABJISITH IJIaH, aJITOPUTM PEILICHUS 3a/1a4d, BEIOUPATH CIIOCOO PEIICHUS C YYETOM
UMEIOINUXCA  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.
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CaMOKOHTPOJIb:

BJa/IE€Th HaBbIKAMM I103HABATEIbHOM pe(dIeKCHU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUA M MBICIHUTENIBHBIX IPOLIECCOB, HMX pe3yJbTaTOB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CaMOKOHTpPOJISA IIpoliecca M pe3yibTaTa PEIIEHUs MAaTeMAaTHYECKOU
3aJa4y;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb NpPH PEUICHUU 3aJa4H,
BHOCHTH KOPPEKTHBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LIEM M YCIOBUAM, OOBSACHATh NPHUYHUHBI
JOCTHKEHHSI WIH HEJOCTHKEHHUS PE3YJIbTATOB IS TEIIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eSITEJIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U HHAUBUAYaJIBLHON pabOThHI
Ipy pEIICHWH Y4YeOHBIX 3a7a4, NPUHUMATh I1€Jb COBMECTHOW JIEATEIHLHOCTH,
IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, paclpenesiaTh BHABI paloT,
JIOTOBapuBaThCsl, OOCYX AaTh TMPOIECC U pe3yiabTaT padoThl, 0000IaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (0OCykIeHus, OOMEH MHEHH,
«MO3TOBBIE ITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOITHI
MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

IIpeaMeTHbIe pe3yibTaTbhl OCBOCHHS (heaepaibHONW pabouelt MmporpamMmbl MO

MaTCMaTUKE MPCACTABJICHEI 110 T'OgaM O6y‘ICHI/IH B paMKax OTACJIBbHBIX qu6HBIX KYypCOB
B COOTBCTCTBYIOIIMX pa3aciaax HaCTOHHIeﬁ IIporpaMMmal.

11
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJIBHASA 3AIIMCKA

VY4ebnplil kKypc «AnreOpa v Hadajga MaTeMaTHYECKOTO aHAIIN3a» SBIISICTCS OTHUM
U3 HauOoJyiee 3HAYMMBIX B IporpamMMe CpeaHero oO0Iiero oOpa3oBaHMs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Il M3YyYEHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (DOPMHUPYET JIOTMUYECKOE U
a0CTpaKTHOE MBIIUICHHE OOy4YaloMIMXCSd Ha YpPOBHE, HEOOXOAMMOM I OCBOCHUS
nH(pOpMaTHKH, OOIIECTBO3ZHAHUS, WCTOPWHU, CIOBECHOCTH W JPYTUX AWCIHUIUIAH. B
paMKax JaHHOTO Y4eOHOTro Kypca 00ydaroluecs OBJIaJIeBAIOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOU HayKH, KOTOpas dbopmynupyer CBOU JIOCTUKEHUS B
MaTteMaTu4ecKou opme.

VY4eOHbIl Kypce alireOphbl M Hauajd MaTeMaTUYeCKOro aHaJIn3a 3aKIablBaeT OCHOBY
JUISL  YCIICIIHOTO OBJIAJICHUSI 3aKOHaMu (DU3UKH, XUMHUU, OWUOJOTUM, TOHUMAHUSA
OCHOBHBIX TEHJCHIIMN pPa3BUTHS SKOHOMHUKH M OOIIECTBEHHOW >KU3HHU, MO3BOJSET
OpUEHTUPOBATHCS B COBPEMEHHBIX IUGPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO UCIOJIB30BaTh MX IS JaJIbHEUIIEro oOpa30BaHUs U B MOBCEIHEBHOM KU3HH.
OBnazeHue aOCTPaKTHBIMH U JIOTUYECKHM CTPOTUMHU KOHCTPYKIUSIMU anreOpel U
MAaTeMaTHYECKOTO  aHajdu3a pPa3BUBACT YMEHHE  HAXOJIWTh  3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTHUHHOCTb, JIOKA3bIBAaTh YTBEPXKACHUS C IOMOIIBI0 HMHIYKIIUU U
paccykjaaTh  J€yKTUBHO,  HCIIOJIb30BaTh  O00OOIIEHWE W KOHKPETH3AIHIo,
abCTparupoBaHKE U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIIJIEHUE.

B xone nzydyenus: yueGHOTO Kypca «Anredpa u Hauajia MaTeMaTHIECKOTO aHATIN3a)
oOy4aronyecs noay4yaroT HOBBIN OIBIT PEIICHUS MPUKIIAIHBIX 33]]a4, CAMOCTOATEIbHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEJeH pealbHbIX CUTyallui, WHTEpIpeTaluu
MOJYYEHHBIX PEIICHHI, 3HAKOMSATCS ¢ TPUMEpPaMU MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIONIUMHUCST MAaTEMAaTUYECKUMU OTKPBITUSAMH U UX
aBTOpaMH.

VY4eOnblil Kypc 00J1aa€T BOCHUTATEbHBIM MMOTEHIMATIOM, KOTOPBIA peannu3yeTcs
KaKk 4epe3 y4eOHbIH Marepuaj, CHocOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaK M uepe3 chenuuky ydeOHOW MeAaTeNbHOCTH, TpeOyromIe
MPOJIOIKUTEILHON KOHIICHTPAIlMd BHUMAHMUS, CaMOCTOSITEILHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOyudeHus ainreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JICKUT EATCTbHOCTHBIA TPUHITUT O0yYCHHUS.

B cTtpyktype yueGHOTO Kypca «Anredpa ¥ Hadaja MaTeMaTHYECKOTO aHaIN3a»
BBIJICJICHBI CJIEIYIOIINE COACPKATETbHO-METOAUYECKHE TUHUM: «Hucaa U BEIUUCIIEHUSY,
«Dynkuuu u rpaduxny, «YpaBHEHUS U HepaBeHCTBa», «Hawama maremaTtmdeckoro
aHanuza», «MHOXecTBa M JOTrHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOINYECKHE
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JVMHUHA U3YyYal0TCsl Ha MPOTSHKEHUH JBYX JIET OOy4YEHHS Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHUsl, €CTECTBEHHO JOIOIHSIS IPYT ApPYyra U MOCTEIICHHO HACHIIAsCh HOBBIMU
TeMaM# W paszaenaMu. J[aHHBIN y4eOHBIA KypC SBISETCS WHTETPATUBHBIM, TTOCKOJIBKY
o0BbenUHsACT B cebe collepikaHne HECKOJIBKMX MaTEMaTHUECKUX IUCIUIUIMH, TAKUX KaK
anredpa, TPUTOHOMETPHS, MATEMATHUECKHUN aHAIN3, TEOPUSI MHOKECTB, MaTEMaTHICCKasT
joruka u apyrue. [lo Mepe Toro kak oOydJarompecs OBJIaIeBalOT Bce 0oiee MMPOKUM
MaTeMaTHUYeCKUM  amlmaparoM, |y  HUX  TIOCIENIOBaTeNbHO  (OpPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTHYECKYI0 MOJENb PEATbHONW CHUTYaIluH,
NPUMEHATHh 3HAHUS, TOJYYCHHBIE MPH HW3YYCHHH Y4YEOHOTO Kypca, I PEUICHHS
CaMOCTOATENLHO  CHOPMYJMPOBAHHOM  MaTEMaTHYECKOM  3amadd, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOMMYECKass JHHUS «Yucaa © BBIYUCICHUS 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB UCITOJIB30BAHUS JICHCTBUTEIBHBIX YACEI, KOTOPOE OBLITIO HAYaTO
Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus. Ha ypoBHe cpennero o61iero oopa3oBaHus
0co0oe BHMMaHHUE yeiseTcss (OPMHPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYMCICHHM,
BKJTFOYAIOMINX B CeOs MCITOIB30BaHNE PA3TMYHBIX (HOPM 3alMCH YHCiIa, YMEHUE JIeTIaTh
MPUKUJIKY, BBIOIHATH MPUOIMKEHHBIC BEIUUCICHNS, OLICHUBATh YHUCIIOBBIE BHIPAYKECHUS,
paboTaTh C MaTeMaTHYEeCKHMMH KOHCTaHTaMH. MHOXKECTBa HATypalbHBIX, IICNbIX,
palMOHANBHBIX W JIEUCTBUTEIBHBIX YHUCEN JOMOJHSIIOTCS MHOXKECTBOM KOMILJIEKCHBIX
gucen. B KaxaoM W3 3THX MHOXKECTB pPacCMaTPUBAIOTCS CBONCTBEHHBIE €MY
cnenupuyYecKre 3aJadd W OIepalldu: JCICHUE Hallejlo, OTEPUpPOBAHNE OCTaTKaMH Ha
MHOKECTBE IEJIBIX YHCEI, 0COObIE CBOMCTBA PAIMOHANBHBIX U UPPALUOHATBHBIX YUCEII,
apu(pMETHICCKHE ONEpPAIMK, a TAaKKE W3BJICUCHHE KOPHS HATypaJIbHOW CTENEeHW Ha
MHOKECTBE KOMIUIEKCHBIX YHCeN. braromapss  moclieqoBaTebHOMY — PaCIIUPEHUIO
Kpyra HCIOJIb3yeMbIX  YHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMU UX TIPUMEHEHHUS JIJIS
pEIICHMS Pa3IMYHbIX 3a71a9 POpMUPYETCS TPEACTaBICHUE O CIWHCTBE MaTEMaTHUKH
KaK HAyKM HM €€ pPOJU B TOCTPOCHUM MOJENeH peajbHOT0 MHpa, I[HUPOKO
UCIIOJB3YIOTCS 0000IIeHNE U KOHKPETU3ALIHS.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaIM3yeTCs Ha MPOTSHKEHUH BCET0 00yUYeHUs
Ha YPOBHE CpeIHEro o01iero oopa3oBaHus, MOCKOJIbKY B KaxkoM pasnene [IporpaMmel
MPEIYCMOTPEHO pEIIeHNe COOTBETCTBYIOIIMX 3a7ad. B pesymprare oOydaromtuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAMH PEIICHUS PaAlMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUICCKUX W TPUTOHOMETPUUCCKUX ypaBHCHHH, HEPABEHCTB
W CHCTEM, a TaKKe 3a7ad, CoJepiKallux ImapaMeTphl. [loydeHHbIE YMEHHUS IIHPOKO
UCITIOJIB3YIOTCS TIPH UCCIIEAOBAHUH (DYHKITUI C TTOMOIIBIO MPOU3BOIHOM, MTPU PEIICHUN
NPUKIAIHBIX 3a7a4 W 3a7a4 Ha HAXOXKIACHHUE HAMOOJBINNX W HAWUMCHBIIWUX 3HAYCHUU
bynkuuu. J[aHHas comepkaTenbHas JTUHUS BKIIOYaeT B cels Takxke (GopmMupoBaHHe
YMEHUH BBIIONHATH pacdeTsl 1Mo (opmynaM, MpeoOpa3oBaHMs PAIMOHAIBHBIX,
UPpAlMOHATBHBIX W TPUTOHOMETPUYCCKUX BBIPAKEHUN, a TaKKE BBIPAKEHUH,
collepKaimux cTeneHu u jorapudmel. brmaromaps usydeHuio anreOpandeckoro
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MaTepuajia MPOUCXOAUT JajbHEWIlee pPa3BUTHE AITOPUTMHUUECKOTO U aOCTPAKTHOIO
MBIIIICHUS 00yJaroIMX s, POPMUPYIOTCS HABBIKH JEAYKTHBHBIX PACCYKICHUMA, paOOTHI
C CUMBOJIBHBIMU (hOpMaMH, TIPEACTABICHUSI 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJIE
paBeHCTB W HepaBeHCTB. AureOpa mnpemiaraeT 3¢G@dEKTUBHbIE HHCTPYMEHTBI IS
pelIeHns MPaKTUUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HATJISIIHO IGMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK A3bIKa HAYKH.
CopepxatenpHO-MeTOAMUeCKass ~ JUHUS  «DyHKIMM ©  rpaduKkm»  TECHO
neperieTaeTes ¢ IPyruMu JIMHUSAMH Y4eOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE
3alaeT  MOCJEAOBATEIbHOCT,  M3y4eHHMs]  Marepuana. V3ydyeHwe  CTENEeHHOM,
MOKa3aTeIbHOM, JOTapu(PMUUECKOM M TPUTOHOMETPUUYECKUX (YHKIIMNA, UX CBOMCTB
U rpadUKOB, WCIOJIb30BaHWE (PYHKIMH Ui peIIeHUs 3a1ad U3 JAPYruX y4eOHBIX
MPEAMETOB M PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMaTUYECKUM aHAJIU30M,
TaK ¥ C PEIICHUEM ypPaBHEHHM ¥ HEpPaBEHCTB. [Ipu 3TOM 00IbIIIOE BHUMAHHUE YICTISICTCS
GbOpMUPOBAHUIO YMEHUS BBIpAXKATh (POpMyJaMU 3aBUCUMOCTH MEXKIY Pa3TUUYHBIMU
BEJIMYMHAMH, UCCIIC/IOBATh MOJyYeHHbIE (DYHKIIMHU, CTPOUTHh MX Tpaduku. Marepuan
ATOM COAEPKATEIbHOM JIMHUU HAIICJICH Ha Pa3BUTHUE YMEHUHN 1 HaBBIKOB, MO3BOJISIIOIINX
BBIpaXaTh 3aBUCUMOCTH MEXK]y BEIMYMHAMU B PA3IUYHON QopMe: aHAIUTHUYECKOH,
rpaduyecKoi U cioBecHOM. Ero uzydeHue crnocoOCTByeT pa3BUTHIO AITOPUTMUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIlUU, UCTIOIB30BAHUIO aHATIOTHH.

ConepxatenbHas jauHus «Havama wmaTeMaTM4ecKOro aHaiau3a» MO3BOJISIET
CYIIECTBEHHO PAaCHIMPUTh KPYr KaK MaTeMaTHMYE€CKMX, TaK M TPUKIATHBIX 3ajad,
JOCTYIHBIX 00yYaromMMCs, TaK KaK Y HUX MOSIBISETCS BO3MOXKHOCTh CTPOUTH IpaduKu
CIIOKHBIX (DYHKITUH, OTIPEACIATh UX HAUOOIBIITNE U HAMMEHBIINE 3HAYCHHUS, BEIYUCIIATh
wiomwaan Guryp u oObeMbl Tell, HAaXOAUTh CKOPOCTH U YCKOpPEHHUs mpolieccoB. JlanHas
coJieprKaTesibHas JIMHUS OTKPBIBAET HOBBIE BOZMOKHOCTH MTOCTPOCHUSI MATEMATUYECKUX
MOJIeJIe  pealbHbIX CHUTyalldid, TMO3BOJISIET HAXOJWTh HAWIy4lllee pPEIICHHUE B
NPUKIIAIHBIX, B TOM UYHCJIE€ COLMAIbHO-DKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C
OCHOBAaMHM MAaTEMaTHYECKOTO aHaju3a CIOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTO,
(GhOopMaTbHO-JIOTHYECKOTO ¥ KPEAaTHBHOTO MbINUICHUS, (OPMUPOBAHUIO yMEHUMN
pacrio3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTeMaTHKU B HayKe, TEXHHUKE U HCKYCCTBE.
OOyJaronuecss y3HAIOT O BBIJIAIOIIUXCS PEe3yJIbTaTaX, MOJYYCHHBIX B XOJE Pa3BUTHS
MaTeMaTUKH KaK HayKd, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANYEeCKas JTMHUS «MHOXKECTBa U JIOTHKa» BKIIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTUYECKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIC
MPEJCTaBICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMaTHKU U TIpeiiararoT
HanOoJiee YHUBEPCAIBbHBINA $3bIK, OOBEHAUHSIIONIMN BCE pa3feibl MAaTEMAaTUKH M €€
MIPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIC MaTEeMaTHYECKUE TUCIUIUIMHBI U UX MPUIIOKECHUS
B eIuHOe Iienoe. BaxHO 1aTh BO3MOXHOCTh OOyYarolieMycsi TOHUMaTh TEOPETUKO-
MHOJKECTBEHHBI  SI3bIK  COBPEMEHHOM  MaTeMaTUKH W  HCIHOJIb30BaTh  €ro
JUUISL BBIPAXKEHUS CBOMX MBICJICH. J[pyrMM Ba)KHBIM MPU3HAKOM MaTEMAaTHKU KaK HayKu
CJIelyeT TMpU3HATh CBONCTBEHHYIO €W CTPOrocTh OOOCHOBAHWM | CIIEIOBAaHUE
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OTNpEJEICHHBIM MpaBUjaM TOCTPOEHUS JI0KAa3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINIJICHUS
0Oy4Jaromnuxcsi, MO3BOJIIET UM CTPOUTH CBOHM PACCYXACHHS HAa OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueb6HOM Kypce «Anrebpa u Havajla MaTeMAaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOIO0 MOJIEIMPOBAHUS, KOTOpbIE MPHU3BaHBI CIOCOOCTBOBAThH
(GbOpMHPOBAaHUIO HABBIKOB MOCTPOCHHSI MOJENIEH peajbHbIX CUTyalluid, UCCIEIOBaHUS
ITUX MOJENICH C TOMOIIBIO ammapara aiareOppl W MaTeMaTHYeCKOro aHaju3a,
WHTEPIPETALUU TOJIYYCHHBIX pe3yJbTaToB. Takue 3ajaHusi BIUICTEHBI B KaXKIbId U3
pa3iesioB MporpaMMbl, IMOCKOJBKY BE€Ch Marepuall Y4yeOHOro Kypca HIMPOKO
UCIIOJIB3YeTCsl JJIsi  PEIIeHHUs] TMPUKIAIHBIX 3anad. [lpu pemieHMM peasbHBIX
MPaKTUYECKUX 3a7a4 00ydarouecss pa3BuBaOT HAOII0JaTeIbHOCTh, YMEHUE HAXO/IUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCsl, HCMOJb30BaTh aAHAJOTHIO, O0000IaTh W
KOHKPETU3UPOBATh TpodsieMy. [esareabHOCTh 10 (HOPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAJIHBIX 3a7]ad OPraHU3YyeTCsl B MPOIECCE M3YUEHMsI BCEX TEM Y4eOHOTO Kypca
«Anre0Opa 1 Hauajla MATEMAaTUYECKOTO aHATTN3ay.

OO61iee 4yncIo YacoB, PEKOMEHI0BAHHBIX JIJISl U3yUYeHUs Y4eOHOro Kypca «Anredpa
M Hayaja MaTeMaTHYeCKOro aHammsa», — 272 yaca: B 10 kmacce — 136 4dacoB (4 4gaca
B Heemro), B 11 kmacce — 136 gacoB (4 yaca B HEACIIO).

Bo3MoxkHa KOppEeKTHPOBKA OOIIETO YKCIIa YaCOB, PEKOMEHAOBAHHBIX JIJIsl U3YUEHUS
y4eOHOT0 Kypca, C y4eTOM UHAMBUIYALHOTO MOAX0Aa 00pa30BaTEIbHBIX OpraHUu3alui
K YIUIyOJICHHOMY HM3Y4EeHHIO ajareOphl MU Hayal MaTeMaTHYeCKOro aHaiu3a, B pPaMKax
COOJII0/IEHUS] TMTHEHUYECKUX HOPMAaTHBOB K HEJEIbHOW 00pa30BaTEIbHON Harpys3Ke.

COAEPKXAHUE OBYYEHUA
10 KVIACC

Yuci1a v BbIYUCTIEHHS

Panmmonanpupie uyncina. OOBIKHOBEHHBIE U JACCATUYHBIE JPOOU, TMPOIEHTHI,
OeckoHeuHble Tiepuoanyeckue apoou. [Ipumenenne npobeii U MPOIEHTOB TS PEIIeHUs
MPUKJIAJHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEAIIbHOM KU3HU.

JlelicTBuTenpHble  yucia.  PanuoHanbHBlE M UPpAlMOHAIBHBIE  4YKCIIA.
Apudmernueckue onepaluy ¢ AeMCTBUTENbHBIMHA YUCIaMU. MOyJb 1€HCTBUTEIBHOTO
Yyucia v ero cBoicTra. [IpuOmmkeHHbIe BRIYMCICHUS, PABUIIA OKPYTJICHUS, TPUKUIKA U
OLICHKA PE3YJIbTAaTa BEIYUCIICHUM.

Crenenb ¢ nenbIM IokasareiaeM. bunom Hrrorona. Mcmonb3oBaHue mMOAXOAAIICH
GbopMBI  3amuCH  JICHCTBUTENBHBIX YHCENI JJIS PEIHICHUsS MPaKTHUYECKUX 3ajad
Y MIPEJICTaBICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaIbHOM CTENEHU U €0 CBOMCTBA.

Crenenb ¢ palMOHAIIBHBIM  MOKa3aTeJleM W €€  CBOMCTBAa, CTENEHb
C JIEUCTBUTEJILHBIM ITOKa3aTEIEM.
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Jlorapugm uncna. CoiictBa torapudma. JlecaTnyHble 1 HaTypaibHbIE JOrapu(MBI.

CHHyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
aAPKKOCUHYC M apKTAaHI'€HC YUCIOBOTO apryMEHTA.

VYpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXKACCTBEHHBIE MPeoOpa3oBaHus. Y paBHEHHE, KOPEHb YPAaBHEHUS.
PaBHOCMIBHBIE ypaBHEHMS W  ypaBHEHUs-CIEACTBUA. HepaBeHCTBO, perieHue
HEPABEHCTBA.

OCHOBHBIE METOJbl PEUIEHHs] LENbIX U JAPOOHO-pAallMOHAJBHBIX YpPaBHEHUN U
HEpPaBEHCTB. MHOrowIieHbl OT OJHOW IlepeMeHHOM. [leneHne MHOrowieHa Ha
MHOTOUJIeH ¢ ocTaTkoM. Teopema be3y. MHorouneHsl ¢ nensiMu KO3(pPHUIIHEHTaMU.
Teopema Buera.

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHHI, COACPHKAIIUX CTENEHU U KOPHHU.

HppaunoHaneHele ypaBHEHUs. OCHOBHBIE METOJbl PELICHHUS HpPPALUOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble  ypaBHEHMS. (OCHOBHBIE METOABl PELICHHS I10KA3aTENbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl pEIICHUs JOrapuGMUUECKUX
YPaBHEHUM.

OcHOBHbIE TpUroHOMETpUYeckre Gpopmyibl. [IpeoOpazoBaHe TPUTOHOMETPUYECKUX
BBIpaXKeHN. Pelienne TpUroHoOMeTpuIECKUX YpaBHEHU M.

Pemrenne cucrem JIMHEWHBIX YpaBHEHH. MaTpua CHCTEMBI IMHENHBIX YPABHEHUM.
OnpenenuTens MaTPUIBI 2X2, €ro FeOMETPUUECKUN CMBICI U CBOMCTBA, BBIYMCIIEHUE €T0
3HA4YECHUSA, IPUMEHEHUE OINPENEIUTENA I PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM.
Pemienne npuknamgHbIX 3a4ad €  TOMOIIBKD CUCTEMBl JIMHEWMHBIX YpPaBHEHUHU.
HccnenoBanne NOCTPOEHHOW MOJIENH C TIOMOIIBIO MaTPULL U ONIPEIECIIUTENEH.

[TocTpoeHre MaTeMaTHYECKUX MOJEICH PEATbHOW CUTyallud C ITOMOIIBIO
YpaBHEHUM W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH W HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a7a4 U 337a4 U3 Pa3IMYHbIX 00JacTell HAyKU U PeabHOM KU3HU.

DOyHKUMHU U TPaQPUKH

OyHKIUA, cnocodbl 3amaHus  QyHKIuU. B3auMHO oOpaTtHBIE  (PYHKIUH.
Komnozuums gyukiuit. ['paduk dyHkuuu. InemeHTapHble Ipeodpa3zoBaHus rpadukoB
byHKIUH.

Ob6nacte ompeneneHUss U MHOXKECTBO 3HaueHud ¢Qynkuuu. Hynmu ¢dyHkuumm.
[IpomMexyTkn 3HAKOMOCTOSTHCTBA. UeTHble W HeueTHble (QyHkuuu. llepmoanueckue
¢bynxun. [IpomexxyTku MOHOTOHHOCTH (pyHKIIMKA. MakCUMyMbl U MUHUMYMBbI (DyHKITHH.
HauGomnbiee u HaumeHblIee 3HaueHus1 (GyHKIMHU HAa POMEXKYTKE.

Jluneiinasi, KBaApaTHU4Has W APOOHO-IMHEHHAss QYHKIUH. DJIEMEHTapHOe
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpadUKOB.
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CrenenHass (QyHKUMS C HaTypajbHBIM W LeJbIM MokaszateneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpauK KOpHS N-0il CTENEHN Kak (YHKIMH OOpaTHOM CTENeHu
C HaTypaJIbHBIM TIOKa3aTeJIeM.

[lokazarenpHast W JorapupmMuyeckas (QyHKIMHA, HUX CBOMCTBA H TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIHMHA IS peIIeHus] ypaBHEHHH.

Tpuronomerpudeckasi OKpyHOCTb, OTIPEICIICHUE TPUTOHOMETPUUYECKUX (YHKITHI
YHCIIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Tpolieccax U siBneHusX. ['paduku
peasbHBIX 3aBUCUMOCTEH.

Hauania maTeMaTH4eCKOro aHaIM3a

[TocnenoBarenbHOCTH, CIOCOOBI  3aJlaHus  MOcienoBareabHOCTe.  Merton
MaTeMaTHYECKOW HMHAYKUMUA. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEHOBATEIBHOCTH.
Hcropurst BOSHUKHOBEHHSI MATEMAaTHUYECKOT0 aHaJIN3a KaK aHaJIn3a OECKOHEUYHO MaJlbIX.

ApudmeTrnueckas U TreoMeTpuyeckass Iporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma OECKOHEYHO YOBIBAOLIEH T'€OMETPUYECKON
IPOrpecCrr. JIMHEHHBIA U 3KCIIOHEHUHAIBbHBIA pocT. Yucno e. dopmyiia CIOXKHBIX
IPOLIEHTOB. M cnoap30BaHne MPOrPECCUU ISl PEIICHUS PEANIBHBIX 33/1a4 MPUKIAJTHOTO
Xapakrepa.

HenpepsiBable pyHKIMM U uX cBOilcTBa. Touku pa3pbiBa. ACUMNTOTHI TpadUKOB
¢ynkumii. CBoiicTBa (DyHKIMH HENpPEpBIBHBIX Ha OTpe3ke. MeToj HHTEpBaJIOB IS
pelieHrs HepaBeHCTB. [IpuMeHeHue CBOICTB HENpPEpBIBHBIX (DYHKUMH AJIs perieHus
3a1a4.

IlepBass 1 BTOpas mpousBojHbIe (QyHKIMH. OnpeaerncHue, reoMETPUUYECKUN U
(bu3MYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUH.

[IpousBoanbie 3neMeHTapHbIX (GyHKUMNA. [Ipon3BogHas CymMMbl, MPOU3BEICHUA,
YACTHOTO M KOMITO3ULIUU (YHKITH.

MHo:xecTBa U JIOTUKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBaMU U MX CBOICTBA. Jluarpammsl Diinepa—
Benna. [IpumeHeHNE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMKUCAHUs PEaIbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEAMETOB.
Onpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIIENICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yuciia v BLIYUCIICHUS
HarypanbHble u nienbie uncina. [IppMeHeHne npu3HaKkoB JSTMMOCTH HEIIbIX YHCEIT,
HanOobIui 00mumii nenurens (nanee — HOJI) u HamMmeHbIee oo1iee KpaTHOE (anee —
HOK), ocTaTkoB o Mmoay:ito, airoput™Ma EBKIMa 1i1st pemeHus 3aad B IEIbIX YACIIaX.
Kommekcuple uncna. AnreOpandeckas U TpUTOHOMETpUYecKass (hOpMbI 3aluCH
KOMIUIEKCHOTO 4YHucia. ApuMETHYECKHE ONepali ¢ KOMIUICKCHBIMH YHCIIaMH.
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N300pakeHne KOMIUIEKCHBIX YMcesl Ha KOOpAMHATHOHU rockoctH. dopmyna Myaspa.
KopHu n-oif crenenn u3 KOMIUIEKCHOTO yucia. [I[puMeHeHrne KOMIUIEKCHBIX YHUCEeN ISt
peneHust GU3NYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTh YPaBHEHHI W HEPAaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUI C MOMOIIbIO TPUTOHOMETPHUYECKON
OKPYHOCTH. PereHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIC METOJIBI PEIICHUS TTOKA3aTEeIBHBIX U JOTapU(PMUICCKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEW palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TAPAMETPAMMU.

[IpumeHeHne ypaBHEHMM, CHUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHUYECKHUX
3ala4 W 3a7a4 W3 Pa3IMUHbIX 00JIaCTed HAYKHM M peajbHOM >KU3HU, UHTEpHpeTaIus
MOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUMU U TPaQPUKH

I'paduk xomnozunun GyHkuuil. ['eomeTpudeckue oOpasbl ypaBHEHHI U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckne GyHKIHH, UX CBOMCTBA U TPAPUKH.

['padmyeckue MeTonbl pelieHus: ypaBHEHU U HepaBeHCTB. [ paduueckue MeTo bl
pelIeHus 3aa4 ¢ napaMeTpamu.

Ucnonbs3zoBanne rpadukoB  (QYHKOMH [ KMCCIENOBAaHUSA  IPOLIECCOB U
3aBHCHUMOCTEHM, KOTOpbI€ BO3HHMKAIOT MPH pPEIICHWH 3aJad M3 JPYruxX Yy4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hayajia MaTeMaTH4€CKOIro aHaIM3a

[IpuMeHeHrne TPOU3BOAHOM K HCCIEAOBAHMIO (YHKUMA HAa MOHOTOHHOCTH
U dKCTpeMyMbl. Haxoxnenue HanOoJbIIero 1 HAaMMEHBIIIETO0 3HAYEHUN HETPEepBhIBHON
(GyHKLIHMH Ha OTPE3KE.

IIprMenenne nporu3BOAHOM U1 HAXO0XKACHUS HAUITY4IlIero PEUICHUs B IIPUKIIaAHBIX
3aJ1a4ax, JUIsl ONpeesIeHUsl CKOPOCTU M YCKOPEHHUs Ipoliecca, 3aJaHHOT0 (popMyJIoi uiu
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBoOOpasHbiX. IlepBooOpazHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nurerpan. I'eoMeTpudeckuil CMBICI HHTETrpayia. BpeluucieHHe ONpenesieHHOro
uHTerpana no gpopmyne Herorona—Jlenonua.

[IpuMeHeHre uHTErpana AJig HaXOXKICHUS TUIOIIAIeH MIOCKUX (PUryp U 00beMOB
r€OMETPUYECKUX TEJ.

[Ipumepst  pemenuit  auddepeHManbHbIX  ypaBHEHUH. MartemaTu4eckoe
MOJIEJTMPOBAHUE PEAbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIINATBHBIX YPaBHEHUIA.
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INPEAMETHBIE PE3YJIBTATBI

K konity oOyuenus B 10 kjiacce 00y4yaronifiics moayduT CaeAyIONINe MPeAMETHbIC
PE3yNbTaTHI 110 OTAEIBHBIM TeMaM (efepanbHOi paboueil mporpaMMsbl yueOHOTO Kypca
«Anre0Opa U Hayala MaTeMaTUYECKOTO aHAIN3ay:

Yucsia 1 BbIYUCICHUA:

CBOOOZHO OINEpUpOBaTh MOHATHSAMH: pAlUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoaAnYecKas Ipoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOXKECTBA PAIllHOHATBHBIX
Y JEUCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

MPUMEHSATH IpOoOU M MPOLEHTHI ISl PELICHUs NPUKIAJHbIX 33134 U3 Pa3IHMYHbIX
OTpaciieyl 3HaHUW U PEAIbHOU KU3HU;

MPUMEHATh MNPUOIMKEHHBIE BBIYHUCICHUS, IPAaBHIIa OKPYIVICHHS, HPHUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCIICHUN;

CBOOO/IHO OIEPUPOBATH IMOHATUEM: CTENEHB C LEIBIM I10KA3aTeNeEM, UCII0Ib30BaTh
NOAXOASIIYI0 (POPMY 3aITUCH TEHCTBUTEIBHBIX YACEI JJIsl PEIICHHS TPAKTUYECKUX 3a7a4
Y TIPEJICTABIICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH MOHSATHUEM: apUPMETUUYECKUNA KOPEHb HATypaJbHOU
CTETIEHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKA3aTENIEM;

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: JIOTapU(PM YnCIA, TECATUUHBIE U HATYpaJIbHbIE
JorapuQpMmbI;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIE€HC
YUCIJIOBOTO apryMEHTa;

ONEPUPOBATh TOHATHAMU: APKCHUHYC, APKKOCMHYC W AapKTAHTE€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHHS U HEPAaBEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CICACTBUSA, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHATDH PA3JIMYHbIE METO bl PELLIEHUS PAllMOHATIBHBIX U JPOOHO-PALIMOHAIBHBIX
YPaBHEHUM, IPUMEHATHh METOJI MHTEPBAJIOB JIJIs1 PELIEHNS HEPABEHCTB;

CBOOOZHO OIEpUpPOBaTh MOHSATUSMHU: MHOIOWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C IEJbIMU KO3(pPUIMeHTaMu, KOPHU MHOTOWIECHA, NMPUMEHATH JEJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopeMy Buera i pemenus
3aJay;

CBOOOJHO OMNEPUPOBATH MOHSATUSMU: CHUCTEMa JMHEHHBIX YpPaBHEHUM, MaTpHIla,
ONPENENNUTENb MATPULIBI 2 X 2 U €ro TEOMETPUUECKUN CMBICII, UCIIOJIb30BaTh CBOWCTBA
ompenenurenss 2 X 2 1y BBIYMCICHHS €ro 3HAYEHUS, NPHUMEHATH ONPEACIIUTENN
JUIl PELICHUs CUCTEMBl JIMHEWHBIX YPAaBHEHUM, MOJEIUPOBATH PEANbHbIC CHUTYallMH
C IOMOIIBI0 CHUCTEMBI JIMHEWHBIX YPABHEHMM, HMCCIIENOBATH IOCTPOCHHBIE MOJEIH C
IIOMOILBIO MAaTPULL U OIIPEIEIIUTENIEN, UHTEPIIPETUPOBATH [OJIYYECHHBIN PE3YJIbTaT;

UCII0JIb30BaTh CBOMCTBA JEHCTBUN C KOPHAMH sl MPe0Opa30BaHMS BhIPAXKECHU;
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BBINIOJIHATh MPEOOpa30BaHUSl YHUCIIOBBIX BBIPAKEHUN, COIEP)KALIUX CTENEHU C
palMOHAIIBHBIM [TI0KA3aTeIIEM;

WCIIONIb30BaTh CBOWCTBA JIOTapU(MOB ISl MPeoOpa3oBaHUs JIOTapu(PMUUECKUX
BBIPAKECHUN;

CBOOOJHO  ONEPHPOBATH  MOHATHSIMHU:  HppalMOHAIbHBIC, MOKa3aTelbHbIC
U Jiorapu(pmMuuecKkue ypaBHEHHUSI, HAXOJIUTh UX PEHICHHS C MOMOIIbI0 PaBHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAS POBEPKY KOPHEM;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE (OPMYJIBI s TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHHUIM;

CBOOO/IHO OMEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, IPUMEHSITh
HeoOxoauMble (GOpMYJIbl JJIS PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJIETTUPOBATh pPeabHbIE CUTYAllMH Ha SI3bIKE alreOpbl, COCTABIISITH BBHIPAKCHMUS,
YPaBHEHHMS, HEPABEHCTBA IIO YCJIOBHUIO 3aJa4M, MCCIEAOBATH IOCTPOCHHBIE MOJACIIH
C UCTIOJIb30BaHKUEM alllapara ajareopsl.

DOyHKUMU U TPaPUKH:

CBOOOJHO OINEpUPOBATh MNOHATHSAMHU: (QPYHKIUSA, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHbIe (DYHKIIMH, KOMMO3ULUA (PYHKIUH, Tpaduk (QyHKIHUH, BBITOIHITH
3JIeMEHTapHbIE MPeoOpa3oBaHus rpauKoB QyHKINNH;

CBOOOJTHO OTMIEPUPOBATH MOHATHIMHU: 00JIaCTh OTPENEICHUS U MHOXXECTBO 3HAUCHUIA
GyHKIMY, HYyJIM QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOZIHO  ONEpUPOBaTh MOHATHSAMM: UYETHblE M  HEYeTHble (PyHKUUH,
nepuoAnYecKkre (QYHKIMH, TPOMEXKYTKA MOHOTOHHOCTH (YHKIIMH, MaKCUMYMBI U
MUHUMYMBbI ~ (QYHKIIMHM, HauOoJblllee ¥ HauWMEHbIIee 3HA4YeHHEe (PYHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO OTIEPUPOBATH MOHATHAMHU: CTENIEHHAs (PYHKIMS C HATYpaJIbHBIM U LIEJIBIM
noka3aresieM, rpaQuK CTENEeHHOW (YHKIMHM C HATypaJbHbIM U LEJIbIM IOKa3aTelieM,
rpa@uK KOpHS n-oi CTENeHW Kak (PYHKIUUM OOpaTHOW CTENEHU C HaTypalbHbIM
nokaszaresiem;

OTIEpUPOBATH MOHATHIMU: JTUHEHHAS, KBaJpaTUIHAs U JPOOHO-TMHEHHAs PYHKIINH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO OINEpUpOBaTh MOHATUSAMU: TOKa3aTeidbHas W Jiorapumuyeckas
(GYyHKIMH, UX CBOMCTBA M TpaMKH, UCIIOIb30BATh X TpadUKH s pEIICHUs YpaBHEHUI;

CBOOOJTHO  OMEpPUPOBAaTh  MOHATHSIMU:  TPUTOHOMETPUYECKAas  OKPY>KHOCTb,
OTpe/ieNIeHNe TPUTOHOMETPUIECKUX (PYHKITHI YHCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (GyHKIUN IJIs UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEH
IpU peleHUH 3a7ad U3 APYTruX y4eOHBIX MPEIMETOB M peajbHON KU3HH, BBIPAKATh
dbopMyiaMy 3aBUCUMOCTH MEXAY BEJIHUNHAMU;

Hayaya MaTeMaTH4eCKOI0 aHAJIM3A:
CBOOOJHO OMEpUpPOBATh TMOHATUAMH: apUPMETUUYECKass U TeOMETpUYEecKas
nporpeccusi, OECKOHEYHO YOBIBarollas TI€OMETpUYecKas IMpOrpeccusi, JIMHEHHBIN
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U SKCIIOHEHIMAJIBHBIM POCT, (POpMyJIa CIIOKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

MCIIOJIb30BAaTh IPOTPECCUU JUISI PEIICHUSI pealbHBIX 3aa4d MPUKIATHOTO XapaKkTepa;

CBOOOJHO OINEPUPOBATh MOHITUAMH: IOCIIEIOBATENILHOCTh, CIIOCOOBI 3a/aHus

MOCIIeI0BATEIBHOCTE, MOHOTOHHBIE U OTPaHUUEHHBIE MTOCIIEI0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMAaTUYECKOTO aHan3a KaK aHaan3a OECKOHEYHO MaJblX;

CBOOOJHO OINEpPUPOBATh MOHATHSIMM: HENPEPHIBHbIE (PYHKIMH, TOYKH pa3pbiBa
rpaduka QyHKIIUH, aCUMOTOTHI Tpaduka QPyHKIUY;

CBOOOJTHO ~ OMEPUPOBATH TMOHATHEM: (YHKIHSA, HEMpepbhlBHAsS Ha OTpeE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 1715 peLIeHMs 3a/1a4;

CBOOOZHO ONEpUPOBATHh NMOHATHUAMHU: NEPBAsI U BTOPAsi MPOU3BOAHBIE (YHKIINH,
KacaTenbHast K rpaQuKy QyHKINHU;

BBIUUCIISTH POU3BOIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOIO M KOMIIO3HUILIUU JIBYX
byHKIMi, 3HATh MPOU3BOIHBIC SIIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh FTEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JJIsl pEeIICHUS
3ajay.

MHoskecTBa M JIOTHKA:

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpAllMK HaJl MHOXKECTBAMH;

VCTIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN amImapar s ONKWCAHUS PEaIbHBIX
MIPOIICCCOB M SIBJICHUMN, TP PEIICHUH 3a7a4 U3 JIPYyTUX YICOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh IOHATHSMU: OIpeJeieHne, TeopeMa, ypaBHEHHUE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTrO OOBEKTa, J0Ka3aTeIbCTBO, PaBHOCHIIHHBIC
YPaBHEHUS U HEPABCHCTBA.

K koH1y 00yuenus B 11 kiiacce 00yyarouuiics moayduT CiaeayIouiie npeaMeTHbIe
pe3ynbTaThl O OTAEIBHBIM TeMaM (pesiepanbHON padboyeit mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3ay:

YucJia v BbIYUCIEHUS

CBOOOJHO OIEPUPOBATh TMOHATHAMHU: HATypajdbHOE U I€JI0€ YHCIIO, MHOXECTBA
HATYPAJIbHBIX U LEJbIX YUCEIl, UCTI0JIB30BaTh MPU3HAKU ACTUMOCTH 1eibix ynucen, HO/J
1 HOK naTypanbHBIX 4ucel JJIs pelIeHus 3a1a4, IPUMEHSITh airoOpuT™M EBKinaa;

CBOOO/IHO OTEpUPOBATH MOHITUEM OCTATKa MO MOAYJIIO, 3aMUChIBATh HATYpaIbHbIE
YHCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATHUSAMH: KOMIUICKCHOEC YHCIO W  MHOXECTBO
KOMIUIEKCHBIX YHCEJ, TPEACTaBIsATh KOMIUIEKCHBICE 4YHCIa B aireOpanyeckou
U TPUTOHOMETPUUECKON (opme, BBITIONHATh apu(PMETHUYECKHE OINepaluyd C HUMU H
n300paxkaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO  OMEPHPOBATH  TOHATHSMHU:  HppalMOHAIbHBIC, TMOKa3aTeIbHBIC
U Jiorapu(MHUYECKUe HEPAaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBI0 PABHOCUIIbHBIX
IIEPEXO/I0B;
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OCYIIECTBIISATh OTOOp KOpPHEH NpU PELIEHUH TPUTOHOMETPUYECKOI'O YPaBHEHHS;

cBOOO/IHO OTIEpUPOBATH MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATH
HeoOXoaumble (OpPMyJIbl ISl PEIIEHUS OCHOBHBIX THIIOB TPUTOHOMETPHUUECKHUX
HEPABEHCTB;

CBOOO/ZIHO OINEpPUPOBATh MMOHATHSAMHU: CUCTEMAa M COBOKYIHOCTb YpPaBHEHHUH U
HEPaBEHCTB, PABHOCWIbHBIE CHCTEMBl W CHUCTEMBI-CIEJICTBUS, HAXOAHUTHh PELICHUS
CUCTEMBl M COBOKYITHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

peliaTh paluoHANbHBIE, HppallMOHANbHBIE, MOKa3aTelbHbIe, Jorapu@MUUecKue
Y TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIUE MOYJIN U [TapaMeTpBbL;

MPUMEHSTH rpapuuecKkre METOIbI JUIS PEIICHUs] ypaBHEHUH 1 HEPABEHCTB, a TAKXKe
3a/1a4 ¢ IapameTpamy;

MOJICIMPOBATh PEAIbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJa41, UCCIIEI0BATh [IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammapara anreOpbl, MHTEPIPETUPOBATH IOTYUYEHHBIH
pe3yJnbTar.

DOyHkuuu U rpapukn:

CTPOUTh TpadUKUM KOMMO3UIMU (PYHKOUHA C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTh T€OMETpUYecKHe oOpa3bl YpaBHEHHM W HEPABEHCTB Ha KOOPAWHATHOM
IUIOCKOCTH;

CBOOOJHO OMNEPHUPOBATH MOHATUSIMH: IPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

MPUMEHATH QYHKUUHU JJI1 MOIETMPOBAHUS U UCCIIEA0BAHMS PEAbHBIX MPOLIECCOB.

Havana maTemaTn4yeckoro aHajamsa:

UCIOJIb30BaTh MPOU3BOAHYIO JJIsi MCCIEOBaHUS (DYHKUIMHU HAa MOHOTOHHOCThH U
IKCTPEMYMBI;

HaxoJIUTh HauOoJblllee M HAMMEHbIIEe 3HAYeHUs (PYHKIMU HEMpEephHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh  MPOU3BOAHYIO Uil  HAXOXACHUS  HAWIYYIIEro  penieHus
B NPUKIAIHBIX, B TOM YHUCJE COLUAIBHO-3KOHOMUYECKHX, 3a/1a4ax, JJI ONpPEICICHHUS
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aJaHHOTr0 GopMyoi WK rpadukoM;

CBOOOIHO OIEpHUpOBaTh MOHATHAMU: MEPBOOOpa3Hasi, ONpeAeNCHHbIH HHTErpal,
HaXOAUTh EPBOOOPa3HBIC JIEMEHTAPHBIX (PYHKIIMIA U BHIYUCIATH UHTErpai no popmyiie
Hrrorona—JleiOnumna;

HAXOIUTh IJIOUIAIN TUIOCKUX PUTYp U 0OBEMBI TEJI C IOMOIIbIO HHTETpaa;

MMETh MPEJCTAaBIECHUE O MATEMaTUYECKOM MOJACIMPOBAHUM Ha IpUMEpE
cocTaByeHUs U PepeHIINaTbHBIX YPAaBHEHUN;

pemiaTh NPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLHAIBHO-3KOHOMHYECKOIO
1 (PU3UYECKOro XapakTepa, CpeICTBAMH MAaTEMaTHYECKOr0 aHaJln3a.
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10 KVIACC
Ha3Banue KonuuecTtBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OcHOBHOE coziep>KaHne
paznena (TeMbl) 4acoB o0yyJaromuxcs
MHoOxkecTBO 24 MHo2k€ecTBO, oniepanuu Hcnonbs30BaTh TEOPETUKO-
JNEWCTBUTEIBHBIX YUCET. HaJI MHOKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIN ammapar
MHOro4JIeHBI. Juarpammel Diisiepa — BenHa. JUJTA OITUCAHUS X014 PELICHUS

PanimonanbHbie ypaBHEHUS
1 HEpaBEHCTBA.

CucreMbl IMHEMHBIX
YpaBHEHUU

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arlapara

JUJIs1 pELICHUS 3a1a4.

Panmonanbabie urciaa. OOBIKHOBECHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUHBIC TTEPUOIUICCKHIE IPOOH.
[Tpumenenue npoOeii 1 IPOIEHTOB

JJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JleCTBUTENIBHBIC YHCIIA.
PanroHanbpHbIE U HppallMOHATLHBIC
gucaa. ApudMeTHIECKHUE OIepaluu

C ICMCTBUTEIHLHBIMU YHCJIAMH.
Monynb IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiictBa. [TpubnmxeHHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKUIKA U OLIEHKA Pe3yiIbTaTa
BBIYHCJICHUM.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXe
pEATBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAJIBHOE YUCII0, OECKOHEYHAas
nepruoanIecKas 1pooOb, MPOIICHTHI;
VUPPALMOHAIBHOE U JEHCTBUTEIIBHOE
YHUCJIO; MOYJIb IEUCTBUTEIHHOTO
YMCJIa; UCIOJIb30BATh ATH MOHSITHUS
MIPY MPOBEACHUH PACCYKACHUM

U JI0OKa3aTeIbCTB, IPUMEHSATH JPOOH
Y TIPOLIEHTHI ISl PELICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacier 3HaHUW U pealbHOU KU3HMU.
Hcnonb3oBath NpubIMKEHHbBIE
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
IIPUKUJIKY U OLIEHKY pe3yJbTara
BBIUMCJICHUM.
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OCHOBHBIE METOJIbI PEIICHUS LEIbIX

U IpOOHO-pAIMOHAIBHBIX YPaBHEHHM
Y HEPABEHCTB. MHOTIOYJIEHBI OT OJHOMN
IIEpEMEHHOU. /lesleHrne MHOrowieHa
HAa MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOrO4JIEHBI C LIEIBIMU

ko3 urmentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHHU. MaTpuua cucTemsl
JIMHEWHBIX ypaBHeHNW. Onpenennuresns
MaTpHULbl 2X2, €r0 TEOMETPUUECKUIM
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYECHMUS; IPUMEHECHUE ONPEACTUTEIIS
JUISl PEIIEHUS] CUCTEMbI IMHEWMHBIX
ypaBHEHUM. Penienne npukiaaHbix
3a71a4 C MMOMOILBIO CUCTEMBI JINHEWHBIX
YpPaBHEHUH

[IprMeHSTh pa3nuYHbIE METOIBI
pelIeHus palMoOHaIbHBIX U APOOHO-
palMOHAJIBHBIX YPABHCHUN; a TAKKE
METO]I HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB.

OnepupoBaTh NOHATUSIMU MHOTOUJIEH
OT OJTHOM NEPEMEHHOM, €r0 KOPHH;
MPUMEHATH AEJIEHUE MHOTOWICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u teopemy Buera nais pemienns
3a1ad4.

OnepupoBath MOHATUSIMU: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUIIA,
ONPEAECTUTENIb MATPHULIBI.
Hcnonws3oBath cBOKCTBA
ONpENETUTENIS 2 X 2 1711 BBIYUCIICHUS
€ro 3Ha4C€HUs, MPUMEHSITh
ONPEAECTUTEIIN IJIsl PELICHUS CUCTEMBI
JIMHENHBIX YPABHEHUM.
MopenupoBaTh peajbHbIE CUTYalluU
C ITOMOIIBIO CUCTEMBI IMHENHBIX
YPaBHEHUU, UCCIIEIOBATh
MOCTPOEHHBIE MOJAEIH C MIOMOILBIO
MAaTpHL U ONIPEAECTUTEIIEH,
VHTEPIPETUPOBATH MOy YEHHBIN
pe3yJibTar
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OyHKIMU U TpadUKH.
Crenennast GyHKIUSA
C IIEITBIM [TOKa3aTeNIeM

12

DyHKITUSA, CTIOCOOBI 3a1aHusT (QYHKITHH.
B3anMuo oOpaTHBIC DYHKITHH.
Komnoszumus ¢pynxmmii. ['padux
byHKUIMUU. DIIeMEHTapHbIE
npeoOpa3oBaHus rpa@uKoB HyHKITUH.
OO6nacth onpeiesieHus U MHOKECTBO
3HaueHuit pyukiuu. Hymu ¢pyHkiumu.
[TpomMeXyTKH 3HAKOITOCTOSTHCTRBA.
YeTHbIe 1 HEYETHBIC (PYHKITUH.
[Tepuonuueckue QyHKIUU.
[TpomexxyTKH MOHOTOHHOCTH
byHKIIA. MakCHMyMBl 1 MUHUMY MBI
dbynkuuu. Hanbomnbiiee  HauMeHblIee
3Ha4YCHHUE (DYHKITUU Ha TIPOMEKYTKE.
Jluneitnasi, kBagpaTu4aHas U IpoOHO-
nuHeHas QyHKIUHA. DIIEMEHTapHOe
MCCIICJIOBAaHHUE U TIOCTPOCHHUE rpapuKoB
9TUX QYHKIUH.

CrereHb C 1IeIbIM MOKa3aTesIeM.
bunom HreroTona.

Crenennast GyHKIHSI C HATYPATbHBIM
U LIeNIBIM IToKa3aTteyieM. Ee cBoiicTBa

U rpaduk

OnepupoBaTh MOHATUAMU: PYHKIUSA,
CIocOObI 3a/1aHus PYHKIIMU; B3aUMHO
oOpatHbIe (PYHKIIUU, KOMIO3UIIUS
byukiui, rpaduk pyHKIMM, 001aCTh
OTIpe/ieNICHUs] U MHOXKECTBO 3HAUECHUH
byHKIUU, HYJIA QYHKIIUH,
ITPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
JVHENHas1, KBaipaTu4yHasi, IpoOHO-
JMHENHas U cTeneHHast QyHKIIUH.
BrIOTHATE 251eMEeHTapHBIC
npeoOpazoBanus rpa@uKoB QYyHKIIHIMA.
3HaTh ¥ YMETh JOKA3bIBATh YETHOCTh
WJIM HEUETHOCTH (DyHKITHH,
NEePUOTUIHOCTD (PYHKITUU, HAXOAUTh
TPOMEKYTKA MOHOTOHHOCTH
GbyHKIUNA, MAKCUMYMbl 1 MUHUMYMBI
GbyHKUMH, HAanOOIbIlIEE U HAMMEHbIIIEEe
3Ha4YCHHUE (DYHKITUU Ha TIPOMEKYTKE.
dopMyIHpPOBATH U WILTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTETNIEHHOMN (YHKITHIA.

Bripaxats hopmynamMu 3aBUCHUMOCTH
MEXIy BeTMIMHAMU.

3HaTh ONpe/IeJICHUE U CBOMCTBA
CTEIEHU C LIETIBIM MOKa3aTelNeM;
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NOAXOAIYI0 (popMy 3amucu
JEHCTBUTETHHBIX YUCEIT JTSI PEIICHUS
IPAKTHYECKUX 33]1a9 ¥ TIPEICTABICHUS
JTAaHHBIX

Apudmernaeckuii KOpeHb 15 Apudmernueckuil KOpeHb DopMyIupOBaTh, 3aNIMCHIBATH
n-Of CTEIEHMU. HaTypaJIbHOM CTENIEHH U €r0 CBOWCTBA. | B CUMBOJIMYECKOH Qopme
WppaunonanbHbie [IpeoOpa3oBaHus YMCIOBBIX Y MCIOJIb30BATh CBOMCTBA KOPHS
ypaBHEHUS BBIPAKEHUM, COAEP/KAIUX CTENIEHU n-0M CTETEeHU JJ1s1 MPeoOpa30BaHM
Y KOpHH. BBIPAKECHHI.
HppanroHanbHble ypaBHEHHUS. Haxonuts penienust uppaioHaIbHbIX
OCHOBHBIE METO/BI PELICHUS YPaBHEHUI C TOMOIIBIO
UppallMOHATbHBIX YPaBHEHUI. PAaBHOCWJIBHBIX NIEPEXOA0B HIIU
PaBHOCHIIBHBIE ITEPEXOBI B PEILICHUH OCYLUECTBJISISI IPOBEPKY KOPHEH.
VUPPAlMOHAIBHBIX YPABHCHUM. CrtpouTts rpaduk GyHKIIMU KOPHS
CaoiicTBa u rpauK KOpHsI n-oi n-0#l CTeNeHu Kak 00paTHOU
CTENEHU KaK (PyHKIMU 00paTHON JUTsl QYHKIIMM CTENIEHU C HATypajibHbIM
CTEIIEHU C HATypaJIbHBIM MOKa3aTesIeM noKazaresnem
[TokazarenbHas GyHKITUSI. 10 Crenens ¢ palMOHAIBHBIM DopMyIHPOBATH OTIPEICTICHNUE

IToka3arenbHble ypaBHEHUS

II0Ka3aTesIeM U €€ CBOMCTBA.
[TokazarenbHas PyHKIIMS, €€ CBOMCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKITUY 1S pEIICHUS] ypaBHEHUM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PEILICHHS] TTOKA3aTEIbHbIX
YPaBHEHUM

CTENEHU C pallMOHATBHBIM
[IOKa3aTeJIeM.

BoinonssaTe npeobpazoBanus
YHUCJIOBBIX BBIPAKEHUMN, COACPKALTUX
CTENEHU C palluOHATBHBIM
[IOKa3aTeJIeM.

Hcnons3oBath nU(poBbIEe pecypchl
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JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON QYHKIUU U U3YUCHHUS
€e CBOMCTB.

HaxoauTe pemienns noka3aTeiabHbIX
YpaBHEHUM

Jlorapudmmueckas QpyHKIHS. 18 Jlorapugm uucna. CoiicTBa HaBaTh onpenesienue jgorapudma
Jlorapupmuueckne norapudma. JlecssTuanbie YHUCIIa; AECITUYHOTO U HATypajIbHOTO
YPAaBHEHHUS Y HaTypaJbHbIE JIOTApU(MBI. norapudma.
[Ipeobpa3oBaHue BoIpaKEHUH, Hcnons3oBath cBOMCTBA TOrapu(pmMoB
coJieprKalIiX JorapupMsl. U1 IpeoOpa3oBaHus
Jlorapudmuueckas QpyHkuus, Jorapu(pMUYECKUX BBIPAKEHUH.
ee CBOICTBa U rpaduK. Crtpouts rpaduk norapupMuyecKkon
Ucnonb3oBanue rpaduka GpyHKIIIU byHKIIMU KaKk 0OpaTHOM
JUISl PELLIEHUS] YPABHEHHU. K II0KA3aTeJIbHOW U UCII0JIb30BATh
Jlorapumuueckre ypaBHEHHUS. CBOWCTBA JIOrapu(PpMHUUECKON (PyHKIIUH
OCHOBHBIE METOJIbI PEIICHUS JUI pELeHus 3a1au.
aorapu(pMUUECKUX ypaBHEHUH. Haxonuts pemenus
PaBHOCHIIbHBIE TTEPEXObI B PELLICHUH Jaorapu(pMUYECKUX YPaBHEHU
aorapu(MUYECKUX YpaBHEHUN C MOMOILBIO PABHOCUJIBHBIX ITEPEXOI0B
WM OCYIIECTBIISISI IPOBEPKY KOpPHEHN
TpuronomeTrpuueckue 22 CuHycC, KOCHUHYC, TAHT€HC M KOTaHr'eHC | JlaBaTh ompeneneHus cuHyca,

BBIPAKEHUS U YPABHECHHUS

YUCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'E€HC YUCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckas OKpy>KHOCTBb,

KOCHMHYCa, TAHI'CHCA U KOTaHI'CHCA
YUCJIOBOT'O apTryMCHTA,; a TaAKKC
dPKCHUHYC4, apKKOCHHYCAa U
ApPKTaHIr¢HCa YucJia.
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OTpeiesIEHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHUX BBIPAKCHUH.
Pemmenue TpUroHOMeTpUYECKUX
YpPaBHEHUH

[IprMeHSATh OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI

JUTsl IpeoOpa3oBaHus
TPUTOHOMETPHUYECKHUX BBIPAKEHUM.
[IpumMeHATb GOopMyIIbl TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX YPABHEHUM

HOCHCI[OB&TGHI)HOCTI/I
H IIPOrpeccuu

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3a1aHus MTOCIEA0BATEILHOCTEN.
Metoa MaTeMaTUYeCKOM UHYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIE
nocnenoBarenbHocTu. Mctopus
aHaian3a OECKOHEYHO MaJIbIX.
ApudmMernueckas u reOMeTpUYECcKast
IPOTPECCUM.

beckoneuno yOniBarorias
reOMETPUYECKAsi IPOTPECCHUS.
CyMMma OecKOHEUYHO yObIBarOIIEH
F€OMETPUYECKON MPOTPECCUM.
JIMHENHBIN U SKCITOHEHIINAIbHBIN
pocrt. Huco e.

dopMyia CII0KHBIX ITPOLIEHTOB.
Hcnonb3oBanue nporpeccuun

JUISl PEIICHUS PEaIbHbIX 3a7a4
IIPUKIIATHOTO XapaKkTepa

OnepupoBaTh NMOHATUSIMU:
MOCJIEIOBATEIHLHOCTD, CITIOCOOBI
3a1aHus MTOCIEN0BATEIBHOCTEN;
MOHOTOHHBIE U OTPAaHUYEHHBIE
NOCJIEN0BATEIBLHOCTH; HCCIIEN0BATh
IIOCJIEIOBATEIBHOCTH Ha
MOHOTOHHOCTb ¥ OTPaHUYECHHOCTb.
[Tosmyuats npeacTaBieHue

00 OCHOBHBIX UESAX aHAIM3a
OECKOHEUHO MaJIbIX.

JaBartb onpenenenune
apu(METUIECKON U TeOMETPUIECKON
nporpeccuu. /JlokaspiBaTh CBOMCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
MPOTPECCUU, HAXOAUTH CYMMY WJICHOB
MIPOTPECCUH, A TAKIKE CYMMY YJIEHOB
OECKOHEUHO yObIBaroIIeh
T€OMETPUYECKON MPOTPECCUH.
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Hcrnons30BaTh Nporpeccuu

JUISL PELIEHUS 3a/1a4 IPUKIIAJTHOTO
XapakTep.

[TpumeHsTh HOpMYITy CIOKHBIX
IIPOLICHTOB JUIA PELICHUS 3a1a4
U3 pEAIbHOW MPAKTUKH

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpauKOB PYHKIUH.
CaoiicTBa (HyHKIIMI HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBaJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IpriMeHeHrEe CBOMCTB HEMPEPBIBHBIX
(GyHKUMN U151 peleHus 3a1ay.
IIepBas 1 BTOpasi MpOU3BOIHbIE
¢ynkuuu. Onpeaenenue,
T€OMETPUYECKUNA U (PU3UIECKUNA CMBICTT
IIPOU3BOJIHON. Y PaBHEHUE
KacaTelbHOU K rpaduKy QyHKIIHH.
IIpon3BoaHbIE dIIEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast cyMmsl,
IIPOU3BEACHUS, YACTHOTO

¥ KOMTIO3UIIMU (DYHKIIAN

OnepupoBaTh NOHATUAMU: QyHKLUSA
HEIpEpBhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (pyHKLNHU, aCUMIITOTa
rpaduka QyHKIHH.

[IprMeHATh CBOMCTBA HEMTPEPBHIBHBIX
(GYHKIMHI 15 perieHus 3a1ay.
OneprpoBath MOHATHIMU: IEPBAs U
BTOpasi IPOU3BOAHbIC QYHKINH;
NOHUMAaTh GU3HUECKUI U
F€OMETPUYECKUN CMBICII ITPOU3BOIHOM;
3aIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciars npou3BOgHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CI0KHOU
byHKIMY.

N3y4dars npOU3BOIHBIE DJIEMEHTAPHBIX
byHKIUH.

Hcnonbs30BaTh reOMETPUUECKAN

U (PU3UYECKUN CMBICI IPOU3BOIHOM
JUISL PELLICHUS 3a/1a4
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[ToBTOpEHUE, 0000IIEHKE, 5 OcHOBHBIE MOHATHUS Kypca anreOpbl [IpuMeHATh OCHOBHBIE TOHATHUS Kypca
CUCTeMAaTH3alNs 3HAHUN Y HayajJ MaTEMaTUYECKOI0 aHaIu3a anreOpsl ¥ Ha4aJl MAaTEMaTUYECKOTrO
10 knacca, o000mIEeHNE aHau3a JJid peuIeHus 3a1a4
Y CUCTEMAaTU3alus 3HAHUU U3 PEANbHOM KA3HU U IPYTUX
IIKOJIBHBIX IPEMETOB
OBIIEE KOJIMYECTBO 136
YACOBIIO ITPOT'PAMME
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11 KJIACC
HazBanue Konnuectso OcHoBHOE coziepKaHue pazjena OcHOBHBIE BUIbI I€ITEILHOCTH
pazzeina (TeMbl) 4acoB (Tembl) 0o0yyJaromuxcs
UccnenoBanue GpyHKIui 22 [IpuMeHeHre Mpon3BOTHOM Ctpouts rpadvk KOMIO3UITUU

C MMOMOIIBIO TPOU3BOJHOM

K HCCIIEJOBAaHUIO (PYHKIUI

Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenne HanbobIero

Y HAaUMEHBIIETrO 3HAYCHHUS
HEIpEPHIBHON (DYHKIIUH HA OTPE3KE.
IIpuMeHeHne MPOU3BOAHON

JUTSI HAXOXKACHUS HAaWTydlIero
penieHus B IpUKIaJAHbIX 33aa4ax,
JUTSL OIIPEAEIIEHNS CKOPOCTH

Y YCKOPEHMS MpoLiecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.
Komno3unus pyHKIui.
["'eomeTrpuueckue 00pa3bl ypaBHEHU N
Y HEPABEHCTB HA KOOPMHATHOM
IUIOCKOCTH

GyHKIUN ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.

CtpouTth reomeTpruecKue o0pas3bl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM MIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

JUTSL ICCIIeTOBaHUs (DYHKIIUH

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaxOJUTh HAMOOJIbIIIEEe M HAUMEHBIIIEEe
3Ha4YeHUS (PYHKIIUU HEMPEPHIBHOM Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHHUH MPOBEJICHHOTO
UCCJIEI0BAHMUSI.

Hcnonb30BaTh TPOU3BOIHYIO

JUTSL HAX0XKICHUST HAWITY YIIIET O
pelIeHUs B IPUKJIIAHBIX, B TOM YHCIIE
COLIMAIbHO-A)KOHOMHYECKHUX, 3a7a4ax,
JUISL OIPENICIICHUS] CKOPOCTHU

U YCKOPEHUS Mpolecca, 3a1aHHOTO
dbopmyoii umu rpaduKoM.

[Tony4yarts peacraBneHne
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISIX 3HAHUU

[TepBooOpa3Has u UHTETpa 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbiX. [lepBooOpasHbie nepBOOOpa3Has U ONpeAeICHHBIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS MePBOOOPA3HBIX. AJIEMEHTAPHBIX (DYHKIIUN U BBIYUCIISATD
HNurerpan. I'eomeTpruyecknii CMbICIT uHTerpan no popmyne HeroTona—
UHTETrpaia. Beruucienue JleitOHUIA.

ONPENICIICHHOTO UHTErpalia HaxoauTe miomaay miockux Gpuryp
o (popmyinie Herotona— JleiiOHuna. 1 00BEMBI TeJl C TOMOILBIO
[Ipumenenue naTerpana ONPEICIICHHOTO UHTErpaa.

IJ1s1 HAXOKICHU S TIOIIaAeh 3HAKOMHTBCS C MATEMAaTUYECKUM
I0CKUX (puryp u 06beMoB MOJICTUPOBaHUEM HA MPUMEPE
F€OMETPUYECKUX TEI. nuddepeHIanbHbIX YPaBHEHUH.
[Tpumeps! pemennii [Tosyuats npeacTaBaeHUE O 3HAUCHUN
muddepeHnnanbHbIX ypaBHEHUH. BBEJICHUS MMOHSTHUS UHTErpaia
MaremaTuyeckoe MOJIeTUPOBAHUE B Pa3BUTUN MaTEMaTHKHU

peanbHBIX NPOLIECCOB C MOMOILBIO

muddepeHnnanbHbIX ypaBHEHUN

['paduku 14 Tpuronomerpruueckue QyHKIUU, UX Ucnonr3oBath ¢ poBhIe pecypChbl

TPUTOHOMETPUUECKUX CBOMCTBA U TPaUKH. JUTSI IOCTPOCHUSI TPaUKOB

GyHKITUH. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKITIH

Tpuronomerpuueckne YPaBHEHUN C TOMOIIBIO Y U3yYEHUS UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPUUECKON OKPYIKHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuyecKux
HEPABEHCTB

YPaBHEHUS U OCYILIECTBISTh 0TOOP
KOPHEHU € IIOMOUIBIO
TPUTOHOMETPUYECKON

OKPYKHOCTH.

[IpumeHsTh GOPMYIIBI TPUTOHOMETPUU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB.
Hcnons3oBath HUPPOBBIE pECYPCHI
JUISI IOCTPOEHHUSI M UCCIIEOBaHUS
rpagukoB QyHKIHIMA

UppatroHaibHeIe,
MOKa3aTeNIbHbIE U
Jorapu(pMUIEeCcKre
HEPaBEHCTBA

24

OCHOBHBIE METO/IBI PEIICHUS
MOKA3aTeNIbHBIX U JTIOTapUPMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PEIICHUS
VPPaLUOHAIBHBIX HEPABEHCTB.
I'paduueckue MeToabl perieHus
VPPaLUOHAIBHBIX, ITOKA3aTEIbHbBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

Y HEPABEHCTB

[IprMeHATh CBOMCTBA MOKA3aTENBHON
U Jjorapupmuueckoit pyHKuun

K PEIICHHIO TTOKa3aTeJIbHbIX

1 Jlorapu(pMUYECKUX HEPABEHCTB.
O6ocHOBaTh PAaBHOCUIIBHOCTD
NIEPEXOJIOB.

Pemate uppanmonanbHbie

U KOMOMHUPOBAHHbIE

HEPABEHCTBA,

C IOMOILBIO PABHOCHIIBHBIX
EPEXO0/I0B.

Hcnons3oBath rpaduyeckre METO b
Y CBOICTBA BXOJSIINX B YPAaBHEHHE
WJIM HEPABEHCTBO (PYHKIIMIA

JUIs pelIeHus 3a7a4u
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KommniekcHpie ynciia 10 Komnekcupie uncna. Anredpandeckas | OnepupoBaTh HOHATUSIMH:
¥ TPUTOHOMETpUYECKast POPMBI 3aITUCH | KOMITJIEKCHOE YHUCIIO 1 MHOKECTBO
KOMILIEKCHOI'O YHCIIA. KOMILIEKCHBIX YHCEIL.
ApudmeTrrnueckue onepaiiu [IpencraBiisiTh KOMIUIEKCHBIC YHCIIA
C KOMIIJIEKCHBIMH YHCJIAMH. B anreOpandeckoi
N300pakeHre KOMIUIEKCHBIX YUCET U TPUTOHOMETPHYECKOH popme.
Ha KOOPAWHATHOM IIJIOCKOCTH. BoinonusaTte apudmeTndeckue
®opwmyisia Myaspa. Kopuu n-on omnepanuu ¢ HUMH.
CTEIIEHH N3 KOMIUIEKCHOT'O YHCJIA. N300paxkaTh KOMIUIEKCHBIE YUCTIA
[IpuMeHeHne KOMITJIEKCHBIX YHCEeIT Ha KOOPJIMHATHOM IJIOCKOCTH.
IUTsl petieHust GU3NIECKUX [Ipumensars popmyiry Myaspa
Y TCOMETPUUECKUX 3a]1a4 Y TIOJTy4aTh MPEICTABICHUE O KOPHSIX
n-0f CTEIIEHH U3 KOMIUICKCHOTO YHCJIA.
3HAKOMUTHCA C PUMEPAMU
MPUMEHEHUST KOMIUIEKCHBIX YHCE
JUJIS1 pEIICHUS TEOMETPUUECKUX
U (pU3nUecKux 3a1a4y
HarypanbHbie u 1ies1bie yncia 10 HarypanbHbie U 11eble unca. OnepupoBaTh NOHATUSIMU:

[IpumeHeHne MPU3HAKOB JIETUMOCTU
nenbix yucenr, HOJl u HOK, octaTtkoB
110 MOYJIIO, aJiroOpuTMa EBKIIMIa
JUTSL pEIICHUS 3a/1a4 B IEJIbIX YUCIIax

HATypaJbHOE U LIEJIOE YUCIIO,
MHOYECTBO HATYyPAJIbHBIX U LEJBIX
YHCelL

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4ncCen;
anroput™ EBKimna ais pemenus
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3a/1a4.
3anuceiBaTh HATYypAJbHBIE YKCIIa

B PA3JIMYHBIX ITO3UITUOHHBIX CUCTECMAX

CUHCIICHUS
CucrteMsbl palliOHAIbHBIX, 12 CucreMa v COBOKYITHOCTh YPaBHEHU. OneprpoBaTh NOHATUAMU: CUCTEMA
HppaLMOHATIEHBIX PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI- U COBOKYIMHOCTb YPaBHEHUI
MOKa3aTENbHBIX CJIE/ICTBHUSL. Y HEPABEHCTB; PEIICHUE CUCTEMBI
1 JIOTapU(PMUIECKUX OCHOBHBIE METO/IBI PELICHMS CUCTEM WJIM COBOKYITHOCTH; PaBHOCHJIBHBIE
YpaBHEHHI Y COBOKYITHOCTEW pallMOHAIIbHBIX, CUCTEMBI U CHCTEMBbI-CJIE/ICTBHS.
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX Haxonuts pemenus cucrem
U Jorapu(pMUYECKUX YpaBHEHUHU. Y COBOKYITHOCTEHW LIEJIBIX
[IpuMeHeHne ypaBHEHH, CUCTEM palMOHANIBHBIX, UPPALIMOHAIIBHBIX,
Y HEPABEHCTB K PEUICHUIO MOKA3aTeJIbHBIX U JOrapu(PMUUYECKUX
MaTeMaTUYECKUX 3a/1ay U 3a71a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTEN HAYKU IIprMeHATh CUCTEMBI ypPaBHEHUN
Y peajbHOM KU3HU, HHTEPIpETaIus K PEIIEHUIO TEKCTOBBIX 3a/1a4
NOJIyYEHHBIX PE3yJIbTaTOB U3 pa3IMYHBIX 001acTei 3HAHUIA
Y pEabHOW KU3HU;
UHTEPIPETUPOBATH MOJIYYEHHBIE
pELICHHUS.
Hcnonb3oBath udpoBbie
pecypcsl
3agauu ¢ mapameTpamu 16 PannonanbHbie, nppanvoOHAIBHBIE, Bri6upats cioco6 pereHus

MOKa3aTeNbHbIE, JIorapuMudecKue
U TPUTOHOMETPUUYECKHUE YPABHEHHS,

paiuOHAJIBHBIX, UPpPAIIHOHAJIBHBIX,
IMOKa3aTCIbHBIX, JIOI‘apI/I(I)MI/ILIGCKI/IX
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HEPABECHCTBA U CHCTEMBI
C IapaMeTpaMH.

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIETIEN pealIbHbIX
CUTYalluM C MOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHUI U HEPABEHCTB

C mapameTpaMu

Y TPUTOHOMETPUYECKHUX YPaBHEHUI
Y HEPABEHCTB, COJNEPIKAILNX
MOJYJIA U ITAPaMETPHI.

[IpumensTs rpaduyeckue

Y aHAIUTUYECKUE METOJBI [
pelieHus ypaBHEHUH 1 HEPABEHCTB
C IapaMeTpaMH, a TAKKE
uccnenoBanue QyHKIMH METOJaMU
MaTEMaTUYECKOI0 aHaIU3a.
Crpouts 1 HccnenoBaTh
MaTEMaTUYECKUE MOJIEIH PEAIBHBIX
CUTYyallli C MIOMOIIBIO YPaBHEHUH,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

[ToBTOpEHue, 06001ICHME,
cucTeMaTH3anus 3HAaHUN

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
000011IeHrE ¥ CUCTEMATHU3AIINs 3HAHUI

MonenupoBaTh peajibHbIE CUTyaLIMU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIpaKEHU S, YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI 110 YCJIOBHIO 33J1a4H,
UCCJIEI0BATH IOCTPOEHHBIE MOJIETHN

C UCTIOJIb30BAaHUEM arapara ajareopsl,
UHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yJbTar.

[Tpumensarts GpyHkimn

JUTSI MOJIETTMPOBAHMS U UCCIIEOBaHUS
peanbHBIX MPOLECCOB.
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Pemate npukiaanasie 3a1a4u,

B TOM YUCJIE COL[UAIBHO-
SKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, Cpe/icCTBaMu anreopbl
Y MaTeMaTUYECKOr0 aHaIN3a

OBLIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

136
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OEJEPAJIBHAS PABOYASI ITIPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBIsETCS OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHHUsI, TaK KaKk 00eCIeYnBaeT BO3MOKHOCTh U3YUCHUS JUCITUTUINH €CTECTBEHHO-
HAyYHOW HAMpaBIEHHOCTH MW TMPEAMETOB TYMAaHHTAPHOTO IHWKIA. Jlormueckoe
MBIIIJIEHUE, (QOpMUpYyeMOe TpU HU3YYEHUU OOYYaIOIUMUCS TOHSATUUHBIX OCHOB
r€OMETpPUHU, MpU J0KA3aTeIbCTBE TEOPEM M TOCTPOCHUM UEMOYKH JIOTHYECKHX
YTBEPXKJICHUM NP PEIICHUH FT€OMETPUUYECKUX 3a]1a4, YMEHUE BbIIBUTATh U OMPOBEPIaTh
TUIOTE3bl HEMOCPEJACTBEHHO UCTIONB3YIOTCS IIPH PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YaCTHOCTU (PU3UYECKUX 3a]1a4.

[lens ocBoeHMsI mporpaMMmbl yudeOHOro kKypca «l'eoMeTpusi» Ha yriyOJIEHHOM
YPOBHE — Pa3BUTHE WMHJIUBHUAYAIbHBIX CIHOCOOHOCTEH OOydYaromMXCcA MPU U3YYCHUU
r€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON o0acTu «MareMatruka u nH)OpMaTUKa»
yepe3 oOecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U HCIOJIB30BaHMS Oojee TiyOOoKHX
Tr€OMETPUYECKUX 3HAHUU U JCUCTBUH, CHCHU(PUIHBIX T€OMETPUHN, U HEOOXOAUMBIX JIJIS
YCHEHIHOTO MPO(ECCHOHAIBHOTO 00pa30BaHMs, CBSI3aHHOTO C HCIOJb30BaHUEM
MaTEMaTHKH.

[IpuopuTeTHEIMU 3aladaMyd  Kypca TEOMETpHH Ha YriayOJeHHOM YypOBHE,
PaACIIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHne TMPEJCTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM KyJIbTYpPHI H
(dbopMHpOBaHNUE OCO3HAHUS B3aUMOCBSI3H TE€OMETPHH C OKPYKAFOIIIM MUPOM;

dbopMHupoOBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax Kak O BaKHEHIITHX
MaTEMaTHYECKUX MOJICIISAX, IMO3BOJISIONMINX OIUCHIBATH W HM3y4aTh pa3HbBIC SIBICHUS
OKpY’KaroIllero Mupa, 3HaHWE TOHATUHHOTO ammapara mo pasaeny «CTepeoMeTpusd)
y4eOHOTO Kypca TreOMETPHH;

dbopMHpoBaHrE YMEHHMs BIAJETh OCHOBHBIMHU IMOHSATHUSAMH O MPOCTPAHCTBEHHBIX
dburypax M HUX OCHOBHBIMH CBOMCTBAMH, 3HaHHE TeopeM, (HOpMyll M YMEHHUE HX
NPUMEHATh, YMCHHS JOKa3blBaTh TEOPEMBI M HAXOJIWUTh HECTaHAAPTHBIC CITOCOOBI
peleHus 3a1ay;

dbopMHpoBaHrE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJICIIAX U B PEaIbHOM MHPE
MHOTOTPAaHHHUKH U Tella BpalleHus, KOHCTPYHUPOBATh T€OMETPUICCKUE MOJICIIH;

dbopMupoBaHWEe TIOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHUS
MaTeMaTUYeCKUX Teopuil, (OPMUPOBAHWE TIOHUMAHUS POJIM aAKCHUOMATHUKH MPU
MIPOBEJACHUYN PACCYKICHUN,

dopMHupoBaHWEe YMEHUS BIAACTh METOJAaMH JOKA3aTelbCTB W  aJTOPUTMOB
pelieHus, YMEHUS WX TMPUMEHSATh, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKIACHUS B XOJE
pEIIeHUs] CTEPEOMETPUUYECKUX 3aJad M 3aJad C MPAKTUYECKUM COJCPKAHHUEM,
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dbopMHUpOBaHUE TPEICTABICHUS O HEOOXOAMMOCTH JIOKA3aTENhCTB MPU OOOCHOBAHWU
MaTEMaTUYECKUX YTBEPKICHUA M POJIM aKCHOMATHUKA B TIPOBEICHUU J1CyKTHUBHBIX
pacCyKIECHUM;

Pa3BUTHE U COBEPILIEHCTBOBAHNE UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronmMxcsi,  IMO3HABATEIbHOM  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIIUICHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUU;

(dopMupoBaHre PYHKIIMOHATBHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHUH: YMECHHUS
pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX MOHITHI, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CUTYyalUAX U MPU U3YYCHUH JAPYTUX YYEOHBIX MPEIMETOB,
MPOSIBJIICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOICIMPOBAHUS pEaJIbHBIX CHUTYaIlUH,
VCCJIEIOBAHUS IOCTPOCHHBIX MOJENEH, HHTEPIPETALIMH TOTYYEHHBIX PE3yIbTATOB.

OCHOBHBIMH  COJICp>KAaTEIbHBIMU  JUHUSMU yuyeOHOTO Kypca «I'eomeTpusi»
B 10-11 «xmaccax saBustorcsi:  «lIpsMble HW  MIIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tena BpamieHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO T1peboBaHME «YyMETh OMNEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIX T'€OMETPUU Ha YIIIyOJIeHHOM ypoBHe o0yueHus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJIepkKATeNbHBIM JIMHUSM  Y4eOHOro Kypca,
a (opMHpPOBaHUE JOTUYECKUX YMEHUHN pacHpeIesieTCsl HE TOJIBKO MO0 COAEPKATEIbHBIM
JUHUSAM, HO W 1o rojgaM oOyuenusa. ConepkaHue oOpa3oOBaHMs, COOTBETCTBYIOILIEE
NpeAMETHBIM  pe3ysibTaraM  ocBoeHus  DenepaiibHOM  pabodeil  MpOrpamMmbli,
pacnpeneNneHHbBIM TI0 TojaM OOyYeHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIUMIIHAIBHBIM BOIpocaM oOydarouecs oOpalaiuch
HEOJHOKPATHO, YTO MO3BOJIIET OPraHW30BaTh OBJIAJIEHUE TEOMETPUUECKUMU MOHATUIMU
W HaBbIKAMH TIOCJIEIOBATEILHO U TOCTYIMATENbHO, C COOJIIOJICHUEM TMPUHIUIIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHWS BKJIIOYAaTh B OOIIYI0 CHUCTEMY T€OMETPUUYECKHX
MPEACTAaBICHUM OOYyYaloIIMXCs, paciupsiss W yoIyonsss ee, o00pa3ys MpOYHBIC
MHOYKECTBEHHBIE CBSI3U.

[lepexon k U3y4YEHHUIO T€OMETPHUH Ha YTIyOJIE€HHOM YPOBHE MO3BOJISET:

co3aaTh ycioBud 1 AuddepeHunannu 00y4deHus, MOCTPOSHUs UHIMBHU Iy aTbHBIX
o0pa3oBaTeNbHBIX MPOTPaMM, OOECIEYUTh YIUIYOJICHHOE H3yYEeHHE TeOMETPHUH Kak
COCTaBJISIIONIEH yueOHOTro npeameta «MareMaTukay;,

MOATOTOBUTH OOYYAIOIMIMXCS K MPOJOJDKCHHUIO M3YYEHUS MaTeMaTHKU C Y4eTOM
BbIOOpa Oyaymie mnpodeccuu, obecrneunBas IMPEEMCTBEHHOCTh MEXKIY OOIIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

OOmiee 4YKMCIO YacoB, PEKOMEHIOBAaHHBIX JUIsl HM3y4eHUs Y4eOHOro Kypca
«I'eometpus» Ha yriyoieHHOM ypoBHE, — 204 vaca: B 10 kmacce — 102 vaca (3 ydaca
B Henento), B 11 kimacce — 102 gaca (3 vaca B Hezelnto).
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COAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ ITIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TIOHATUSL cTepeomeTpur. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHHH CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
Y CJICICTBHS U3 HUX.

B3auMHOEe pacronoxxeHue ITOpsAMBIX B MPOCTPAHCTBE:  IMEpECEKaroluecs,
napajulebHble M CKpeIMBaromuecs npsamele. IIpu3Haku CKpemmBarOmUXCs NIPSIMBIX.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IMApAJUICIbHBIE NPSIMBIE B
IIPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSMBIX, [1APAUICIBHOCTh IPSIMOU U IJIOCKOCTH.
[TapamnenbHoe W LEHTPAIBHOE MPOECKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajuieIbHOr0 MNpoeKkTupoBaHus. M3o00paxeHue ¢duryp B mNapauielbHOU
IPOCKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXIy MpPSIMbIMA
B NpOCTpaHCTBE. [lapamnenbHOCTh IIIOCKOCTEN: MapajulelbHbIE INIOCKOCTH, CBOMCTBA
napajuleNbHbIX IiockocTell. [IpocTeiiine npocTpaHCTBEHHbIE (PUTYpPbl HA IJIOCKOCTH:
TETpadp, MapaAIIICICIUIIE], TOCTPOCHUE CEUCHUM.

[lepneHANKYISIPHOCT, NOPSIMOM M TUIOCKOCTH: TEPIEHIUKYJSPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSMBIEC MMAPAUICIBHBIE U NEPIICHINKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIIECHINKYJISIPHOCTA MPSIMON M IIJIOCKOCTH, TEOpEMa O MPSIMOM NEPNEHIUKYJIAPHOU
IIOCKOCTH. OpTOroHajmpHOE MPOEKTUPOBaHWE. IlepneHAMKYJIslp M HAKJIOHHBIE:
paccTOsAHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT IIPSAMOU A0 IIJIOCKOCTH, IIPOCKIUS
burypsl Ha  IUIOCKOCTb. [leprieHIMKYISAPHOCTH IJIOCKOCTEMN: IIPU3HAK
NEPHEHANKYJIIPHOCTH IBYX IUIOCKOcTel. Teopema o Tpex nepneHauKyispax.

VYribl B IPOCTPAHCTBE: YroJl MEXKIY HPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIM YIOJI,
JIMHEWHBIA YTOJ JBYTPAHHOTO yria. TpexrpaHHbli U MHOTOrpaHHble yribl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yriyia. CBoOWCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Byl MHOrOrpaHHUKOB, pa3BepTKa MHOTOrpaHHUKa. [Ipu3ma: n-yrosnbHas npusma,
npsiMasi M HAaKJIOHHAs TPU3MbI, OOKOBasi M TIOJHAs [OBEPXHOCTb MPHU3MBI.
[Tapaiutenienumer, psIMOYTOJIbHBIN MapajuIeJIENUIIe] U €T0 CBoMCTBA. KpaTuaiiimume nytu
Ha TMOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHCTBEHHas Teopema
[Tudaropa. [upamuaa: n-yroyibpHas MupaMuaa, MpaBUiibHAsS U YCEUCHHAs MUPaMU/IBI.
CpoiictBa pebep ©u OOKOBBIX TpaHeW MpaBWIbHOW mHpamuabl. [IpaBunbHbIC
MHOTOTPaHHMKH: TpaBWJIbHAsg TpyU3Ma W TMpaBUIbHAsA NHUPAMUIA, TpPaBUIbHAA
TpPEYTroJIbHAsI MUPaMUJIa U TPABWIBHBINA TETpadIp, KyO. [IpencraBnenre o mpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTa3Ip, JOACKAYAP U UKOCAIP.

Brruucnenne sj1eMeHTOB MHOTOTPaHHUKOB: pebpa, nuaronanu, yribel. [lmommans
OOKOBOIi TOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMOM IPU3MBI, IUIOIIAIb OCHOBaHHH,

40



OenepanbHas paboyas mporpamma | Martematuka. 10—-11 kimacchbr (yriryOJieHHBIH ypPOBEHB)

TeopemMa 0 OOKOBOU MOBEPXHOCTH TPsIMOW TMpu3Mbl. [1omans 60KOBOW MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHON MTUPAMHUIBI, TEOPEMA O TUTOIIAIN YCCUCHHON TUPAMU/IBI.

CumMeTpusi B TPOCTPAHCTBE.  DJEMEHTHl  CHMMETPUH  TPABHIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpusi B  NPaBWIBHOM  MHOTOTPaHHHUKE:  CHUMMETpUs
napajielienurena, CUMMETPUS TPAaBUIBHBIX MPHU3M, CHMMETpUS TPAaBHIBHON
TUPaAMUJIBI.

BeKTOopbI 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJMHA HEHYJIEBOIO BEKTOPA,
BEKTOpbl KOJUIMHEApHbIEC, COHAINPABIEHHBIE M MPOTUBOIOJIOXHO HaIpaBJICHHbIE
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEWCTBUS C BEKTOPAMHU: CIOKEHHE WM BBIUUTAHUE
BEKTOpPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha umciio. CBOMCTBa
CJIOkKEHUS BEKTOPOB. CBOKCTBA YMHOKEHHUS BEKTOpA Ha 4yncio. IIoHsTHE KOMILTaHApHBIE
BeKTOphl. lIpu3Hak koMImaHapHOCTH Tpex BekTopoB. [IpaBwiio mnapauienenunena.
TeopeMa 0 pa3I0KeHUU BEKTOpA 110 TPEM HEKOMILIaHAPHBIM BekTopaM. [IpsimoyrosibHas
cucrteMa KoopAauHart B IpoctpaHcTBe. KoopauHatel BekTopa. CBs3p  MEXIy
KOOpPJIMHATaMH BEKTOpPA U KOOPAMHATAMH TOYEK. YTOJ MeXay BekTopaMu. CKalasipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KVIACC

Tena Bpaumienus

[TonsTHS: LIUIMHAPUYECKAs TOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTb, ChepruecKas
NOBEPXHOCTh, OOpasymmue mnoBepxHocTed. Tenma BpallleHus: UWIMHIP, KOHYC,
yCeueHHBI KOHYC, cepa, map. B3aumHoe pacrnonoxeHue cdepbl U IIIOCKOCTH,
KacaTesbHasl INIOCKOCTh K cpepe. M300paxeHue Ten BpalieHus Ha INockocTH. PazBepTka
WIMHApPA U KoHyca. CuMMeTpust cepsl U mapa.

O6bem. OcHOBHBIE CBOICTBa 00beMOB Tell. TeopeMa 00 00bemMe MPSIMOYTOIBHOTO
napajienenunena M ciueactsus u3 Hee. OObeM NOpsIMOM M HAKIOHHOW MPU3MBI,
WIMHIPA, TUpaMUIbl U KoHyca. OObeM I1apa 1 IapoBOTr0 CETMEHTA.

KoMOunamu ten BparieHust 1 MHOTOTpaHHHUKOB. [Ipu3ma, BiucaHHasi B IIJIWHAP,
olnvcaHHas okoJio IuuHapa. [lepeceuenue cdeprl u mapa c miockoctbio. Kacanue mapa
U cepbl MIOCKOCThI0. [IoHsATHE MHOTOrpaHHUKA, OMKUCAHHOIO OKOJIO cepsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIX TEJIO BpAILLEHUSI.

[1no1maas NOBEpXHOCTH HMIUHAPA, KOHYCa, Tuiomaab cdepsl u ee yactei. [logolue
B mnpocTpanctBe. OTHOUIEHHE O0BEMOB, IUIOLIAJEH MOBEPXHOCTEH MOIOOHBIX (UTYP.
[IpeobpazoBanue momoOusi, romMoTeTua. PemieHme 3amad  Ha  IJIOCKOCTH C
UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHW MHOTOIPAaHHUKOB M TEJ BpAIllEHUS: CEUCHUS MMJIMHApA
(mapayuienTbHO ¥ MEPIEHANKYIISIPHO OCH), CEUEHUs KOHYyca (TapauieIbHOe OCHOBAHUIO U
IPOXOJSIIee Yepe3 BEpUIMHY), CEUEHUs I1apa, METOAbl MOCTPOCHHUS CEYEHHH: METOJ
CJIEJIOB, METOJl BHYTPEHHET O TPOCKTUPOBAHMUSI, METOJ IEPEHOCA CEKYIIEH MITOCKOCTH.
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BeKTOopbI 1 KOOPANHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTtBe. Onepanuy HaJl BEKTOpamMHu. BEKTOpHOE yMHOMXKEHUE
BEeKTOpOB. CBOICTBa BEKTOPHOr0 YMHOXeHUs. [IpsMoyronbpHas cucreMa KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasnoxenue Bexkropa mno 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PENIEHUH T€OMETPUUECKUX 3a/1a4.

JIBUKEeHMS B IPOCTPAHCTBE

JIBmxenus: npoctpancTtBa. OroOpaxkenus. JIBrkeHus u paBeHCTBO puryp. OOmue
CBOMCTBa JBW)XCHUH. BuIbl JIBWKEHUWI: MNapajulelbHbIA TMEPEHOC, LEHTPAIbHAS
CUMMETpHUSI, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKpyr mnpsMou. IIpeoOpazoBanus
nono6us. [psimas u chepa Ditnepa.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaromuiicss Hay4YnuTCs:

CBOOOIHO ONEPUPOBATH OCHOBHBIMHU IOHATHUSMHU CTEPEOMETPHUM IMPU PELICHUU
3aJla4y ¥ MPOBEJCHUN MAaTEMAaTUYECKUX PACCYKICHHUI;

OPUMEHSATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX I[IPU PELICHUU
F€OMETPUYECKHX 3a]1ay;

KIaccu(UUUpoBaTh  B3aHMMHOE  PACIOJIOKEHHE MpPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO OINEpPUPOBATh MOHITHSIMH, CBSI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE:
MEXIY MPSAMBIMU B IPOCTPAHCTBE, MEXKITY IPSIMOM U MIIOCKOCTBIO;

CBOOOJIHO ONIEPUPOBATH MOHITHUIMU, CBI3aHHBIMUA C MHOTOITPAaHHUKAMH;

CBOOOJHO pacro3HaBaTb OCHOBHBIE BUbl MHOTOI'PAHHHUKOB (IIPU3Ma, MUPAMUIA,
NPSIMOYTOJIbHBIN NapaJijiesienumne, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKH, BEIOMPAs OCHOBAHUS ISl KIIaCCU(UKALINM;

CcBOOOZHO ONEpUPOBATh MOHATHUAMHU, CBSI3aHHBIMHM C CEYEHHMEM MHOTOTPaHHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH apajuieIbHOE, HEHTPAIBLHOE U OPTOrOHAIBHOE MPOSKTUPOBaHUE QUTYD
Ha IJIOCKOCTb, BBINIOJIHATHh U300pakeHHs! (UTYp Ha TUIOCKOCTH;

CTPOUTb CEUYEHHS MHOTOIPAHHUKOB pA3JIUYHBIMU METOJIAaMH, BBIMOJIHSATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEPXY,
COOKY, CHU3Y;

BBIYMCIISITh TUIOHIAJAM TMOBEPXHOCTEM MHOTOTPAaHHUKOB (MpU3Ma, NHpPaAMUJIA),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopmMyT;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CUMMETPHUS B IMPOCTPAHCTBE, LEHTpP, OCh
U TUIOCKOCTh CHUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (DUTYPBI;

CBOOOHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOpJIMHATaM
B ITPOCTPAHCTBE;

BBITIOJIHATH JEHCTBUS HAJl BEKTOPAMU;

pemaTh 3a/ladyd Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOIICHWM M HaXO0XJEHHE
Ir€OMETPUYECKUX  BEJIUYMH, TPUMEHSS  M3BECTHbIE METOAbl MpPU  pEIHICHUU
MaTE€MaTUYECKHX 33]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;
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IIPUMEHATh  NPOCTEUIIME  MPOTPAaMMHBIE  CpEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJICKATh, IpeoOpa3oBbIBAaTh U MHTEPIPETUPOBATh uH(pOpMaLnIO
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEJICTaBICHHYI0O Ha YepTexkax
Y PUCYHKaX;

IIPUMEHATH IIOJyYEHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATh W AHAJIM3UPOBATh
peanpHbIE CUTyallMd, IPUMEHATh W3yYECHHBIE NOHATHA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MTPOOIIEMBI, MOJIETHUPOBAThH PealIbHbIE CUTYalllU Ha
A3BIKE TEOMETPHM, HCCIEIOBATh IIOCTPOCHHBIE MOJEIM C  HCIOJb30BAHHUEM
TeOMETPUUECKUX MOHATHI U TEOpEM, almapara ainreopbl, pemaTh NpakTUIeCKue 3a1a4Hu,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUYECKUX BEJINYNH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHA F€OMETPUH KaK COCTaBHOM
yacTu (yHJAAMEHTA Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOygaronuiics HayqYuTCs:

CBOOOJIHO ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMHU C LIMJIMHIPUYECKOM, KOHUYECKON
U cpepUUYECKON MOBEPXHOCTIIMH, OOBACHATH CLIOCOOBI MOTYYECHHUS;

OIIEpUPOBATh MOHATHUSMH, CBSI3aHHBIMU C T€JIAMU BPALLICHNS: LIMJIMHAPOM, KOHYCOM,
ctepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHYC, cdepa U IIap) U OOBSICHITh
CIIOCOOBI MOTYUYEHUS TN BPAILECHUS;

KJIACCU(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHHUE C(PEephI U MIIOCKOCTH;

BBIYHUCIIATh BEJIMYMHBI HJIEMEHTOB MHOTOTPAHHUKOB M TEJl BPAlLEHUs, OOBEMBI U
IJIOLIAAN MOBEPXHOCTE MHOTOIPAaHHUKOB U TeJl BpAlllCHMs, TEOMETPUUYECKUX TeI C
npuMeHeHueM popmy;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHALIMSMHU TEJ BPAILICHUS
Y MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy M ONMUCAHHBIN OKOJIO chephl,
cdepa, BOUCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPAILLEHUS;

BBIYMCIIATh COOTHOIICHUS MEXIy IUIOMAAIMU TOBEPXHOCTEH M 00beMaMu
ITOJIOOHBIX TET;

M300pakaTb u3y4yaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) IUJIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTBIX 00BEMHBIX PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TEJ BpAlllEHHUS;

U3BJICKATh, UHTEPHPETUPOBATH u npeoOpa3oBbIBAThH uHpopmanuio
O TPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTypax, MPEICTAaBICHHYI0O Ha YepTexkax
U PUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEPALMU HaJl BEKTOpaMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B ICKAPTOBON CUCTEME KOOPIMHAT;

pemaTh T€OMETPUYECKME 3aJaud Ha BBIYMCICHUE YIVIOB MEXAY MPSAMBIMU U
IJIOCKOCTSIMHM, BBIYUCIIEHHE PpACCTOSSHUM OT TOYKM JI0 IUIOCKOCTH, B ILIE€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
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CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C JIB)KEHHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

BBITIOJIHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpalleHUs] TIPU MapauieIbHOM
nepeHoce, IEHTPATBHON CHMMETPHH, 3€PKAIbHOW CUMMETPHH, TIPU TMTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHUs MOI00US;

CTPOUTh CEYCHHS MHOTOTPAHHMUKOB U TEJ BpPAIICHHS: CEUCHUS IWIMHApA
(mapajuienbHO U NEPICHANKYISIPHO OCH), CEUCHUs KOHYyca (TapajuieIbHO€ OCHOBAHUIO U
MPOXOJIAIIEE YEPE3 BEPIIUHY ), CEUCHUS 111apa;

HCIIOJIL30BaTh METO/IbI TOCTPOCHHUSI CEUYEHUN: METOJI CIIE/IOB, METOJ] BHYTPEHHETO
MPOECKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPKICHUS;

MPUMEHSATh TeOMETpUYeCKrue (aKThl IJIs PEIICHUS CTEPEOMETPUYECKUX 3aaad,
MIPEAIOJIArafoIINX HECKOJBKO IIaroB PEIICHUs, €CIU yCJIOBHUS NPUMEHEHHUS 3aJaHbl B
SIBHOU U HESBHOU opme;

pemaTh 3a/ladyu Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUNM M HAXOXKICHUE
Tr€OMETPUYECKUX BEIMYUH;

MIPUMEHSATH POTPAMMHBIC CPEJICTBA U JIECKTPOHHO-KOMMYHHUKAITMOHHBIC CUCTEMBI
IIPY PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHATh TOJYYEHHBIC 3HAHWS HA TMPAKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OILICHUBATh PEAJIbHBIC CUTYallUU, TPUMEHSTh U3YUCHHbBIC TTOHSTHUS, TEOPEMBI, CBOMCTBA B
npolecce IOMCKA pElIeHUsT MaTeMaTU4YecKd CQOpMYJIHPOBAHHON MPOOJIEMBI,
MOJICIUPOBATh peabHbIE CUTYallUd Ha SA3BIKE T€OMETPUU, UCCIETOBATh MOCTPOCHHbIE
MOJIENIA C MCTOJB30BAHHEM T€OMETPUUECKUX TMOHSATUN M TEOpeM, ammapara aireopsl,
peraTh MpakTHIEeCKUE 3a71a4M, CBSI3aHHBIC C HAXO0XKJICHIUEM T€OMETPUUCCKUX BEIIMUNH;

MMETh TPEACTABICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS F€OMETPUM KaK COCTaBHOM
yacTH (PyH/IaMEHTa Pa3BUTHS TEXHOJIOTHH.
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10 KJIACC
HazBanue Konnuecto OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHOBHOE coziepKaHNE
paszena (Tembl) Kypca 4acoB y4aluxcs
Benenue B crepeoMeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIE Onpenensarts MIOCKOCTh Kak QPUrypy,

burypsl.
[ToHsATHS CTEpEOMETPUHN: TOYKA,

psiMast, IIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha pUCYHKE IJIOCKOCTH, TTapaJuIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHSA: IEpeceKaronmecs IOCKOCTH,
nepeceKaroInecs npsaMast U IIIOCKOCTb;
MOJTyTIPOCTPAHCTBO.

MHororpaHHuKH, H300paxeHue
IIPOCTEUIITUX MPOCTPAHCTBECHHBIX
buryp, HeCyImeCTBYIOIMNUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBHIC
CIICICTBHS U3 HUX.

CriocoObl 3a1aHUS PSIMBIX

Y IUIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaYCHUS TTPSMBIX B TUIOCKOCTEH.
Ceuenus. I3o00paxeHue ceueHUi

B KOTOPOM BBITIOJIHSIETCS IJIAHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCHOMATUKH TIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, UJI€aTU3AINEH KOTOPHIX
SIBJISIFOTCSI aKCMOMBI T€OMETPHHU.
N3ydath, IpUMEHSATh TPUHIIUITBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 1151 TOCTPOCHUS
CEUYEHUN METO/I CIEA0B, METO/
BHYTPEHHETO MPOEKTUPOBAHUS, METO/T
MepeHoca CeKyIeH mIOCKOCTH.
Pemats cTrepeomMeTpudecKue 3a/1auu:
Ha ONpEACIICHUE BU/Ia CEUCHUS

Y HaxOXKJICHUE €ro IJIOIIa/IH.
AKTyanu3upoBath (GaKThl U METO/IbI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Hcnonb30BaTh Npu pellIeHUH 3a/1a4
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paMubl, Kyoa U MpU3Mbl, KOTOPBIE
IPOXOJIAT Yepe3 ux peopa.
N300paxxeHne nepeceyeHus
ITOJTYYEHHBIX IIJIOCKOCTEN.
PackpamivBanuie NoOCTPOCHHBIX CEYECHU N
Pa3HBIMHU LIBETAMH.

Merton cnefoB sl HOCTPOESHUS
ceueHuid. CBOMCTBa epeceYeHU i
IPSMBIX U II0cKocTen. [locTpoeHue
CEYEeHMI B MUpaMuie, KyOe Mo Tpem
ToukaM Ha pedpax. Co3ganue
BBIHOCHBIX YEPTEXKEN U 3aMKUCh IArOB
NOCTPOCHUH.

[ToBTOpEHNE ITAHUMETPUH.

Teopema 0 MponopIHOHATBHBIX
otpe3kax. [lonobue TpeyroibHUKOB.
Teopema Menenas. Pacuerst

B CEUECHMSIX HA BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHA TNIAHUMETPUN

U CTEPEOMETPUU

CJIeyIOIINE MIaHUMETPUIECKIE (haKThI
Y METOJBI:

Teopembl Paneca

Y O ITPONIOPLIMOHAIIBHBIX OTPE3KaX.
AJITOpUTM JI€JIEHUS OTpE3Ka

Ha n paBHbIX yacteul. Teopema
Menenas.

PaBHOOEApEHHBIN TPEYTOBHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpsAMOYTOJIBHBIN TPEYTOJIbHHUK.
CBOMCTBO CpeiHEN JIMHUHT
TPEYTOJIbHUKA.

CBOICTBO OMCCEKTPHUCHI yTIia
TPEYTOJIbHUKA.

CBOWCTBO M€IMaH TPEYTrOJbHUKA.
[Ipu3Haku nog00Ms TPEYTOJIbHUKOB.
[TomyyaTs peacTaBICHUS

00 OCHOBHBIX 3Talax pa3BUTHS
r€OMETPUU KaK COCTAaBHOW YaCTH
dbyHaaMeHTa pa3BUTHS TEXHOJIOTHI

B3auMHoe pacrnionoxeHue
MPSAMBIX B IIPOCTPAHCTBE

B3anmHoe pacnosioxkeHre npsambIx

B mpocTpaHcTBe. CKpenuBaronmecs
npsiMble. [[prU3HaKky CKpeIMBaIOIINXCSI
PSIMBIX.

[TapannenbHbIe IPsMBIE

Knaccudummposats B3aumMaoe
PaCIIOJIOKEHUE TPSIMBIX

B MPOCTPAHCTBE, UILTFOCTPUPY S
PUCYHKaMU U IPUBOJISl IPUMEPDI
W3 PEATbHOU )KU3HU.
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B IIpocTpaHcTBe. Teopema

O CYILIECTBOBAHNUH U €AMHCTBEHHOCTH
MPSIMOU MapaJUICIIbHOW TaHHOU
MIPSIMOU, TIPOXOAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIEH

Ha JAHHOM IIPSMOM.

JleMMa 0 miepecedeHnH MapayIeabHbIX
IPSIMBIX IJIOCKOCTBIO. [TapamiensHOCTh
Tpex NpsMbIX. Teopema o Tpex
NapaJJIENbHBIX IPSIMBIX.

TeopeMa 0 CKpeIMBAOIMMXCS IPSIMBIX.
[TapamienbHOE TPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA [TAPALIETBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (Uryp B napamuiebHOU
IPOEKIIHH.

[enTpanbHas MPOEKLML.

YT0J1 ¢ COHaNpaBIEHHBIMU CTOPOHAMHU.
Y101 Mexay pSMbIMU.

3agaun Ha T0Ka3aTEIbCTBO

Y UCCJIEIOBAHNE, CBSI3AHHBIE

C pACIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CyIIIECTBOBAaHUH U €IMHCTBEHHOCTHU
MapAJUICITBHON MIPAMOM, TPOXOISIIIEN
4yepe3 TOUKY IPOCTPaHCTBA

Y HE JIEKAILEW Ha IPYTroM IPSIMOM;
JIEMMY O IIEPECEUEHHUH INIOCKOCTH
JBYMs [TApaJUIEIbHBIMU ITPSIMBIMU;
TEOpEMY O TPEeX MapauIeIbHbIX
IPSIMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPELIMBAOIINXCS MTPSMBIX, TEOPEMY

O CKpPEILMBAOIINXCS MPSMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIIPaBJIECHHBIMH CTOPOHAMMU.
OOBACHATD, UTO HAa3bIBACTCS
napajuieIbHbIM U LIEHTPAIbHBIM
MPOEKTUPOBAHUEM U KaK BBITTOIHIETCS
POEKTUPOBaHUE (PUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MAPALIETLHOTO
IIPOEKTHUPOBAHMUSL.

N300pakath B mapauiebHON
IIPOEKLUU Pa3HbIE TEOMETPUUYECKHE
buryps.

Pemate cTepeoMeTpudeckue 3a1auu
Ha JI0Ka3aTeIbCTBO U HCCIIEOBAHUE,
CBS3aHHBIE C PACIOJI0KEHHEM IIPSIMBIX
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B [IPOCTPAHCTBE.
[IpoBoIMTh NOKA3aTEIbHBIE
pacCykJIeHUs IPU pEelICHUN
reOMETPUYECKUX 3a]a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
NPSIMBIX B POCTPAHCTBE.
CpaBHUBATh, aHATTM3UPOBATH

Y OLICHUBATh YTBEPKJICHUS C LEIbIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYXKACHUM.
MopnenupoBaTh peajbHble CUTYallUH,
CBS3aHHBIE CO B3aMHBIM
PacCOJIOKEHUEM IIPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPUHU.
HcenenoBarh MOCTPOECHHBIE MOJIETT
C UCII0JIb30BAaHUEM I€OMETPUUYECKHUX
MOHSITUN U TEOPEM, arrapaTa anreopsl,
IU(PPOBBIX PECYPCOB.

ITomyyaTs nipeacTaBieHue

O LICHTPaJIbHOM IIPOEKTUPOBAHUH

1 00 ucrtopuu padboT O TEOPHUH
NIEPCIEKTUBBI

[TapayuienbHOCTH IPAMBIX
Y IIJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHA: TapayIeIbHOCTD NPSIMOM
Y IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipr3Hak nmapamuiebHOCTH IPAMOMN

Knaccuduimposats B3auMHoe
pacnojoXeHue IpsMOH U MIO0CKOCTU
B IIPOCTPAHCTBE, IPUBOISL
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u mockoctu. CBOMCTBA
NapajuieIbHOCTH IPSIMOM U TUIOCKOCTH.
['eomeTpuueckue 3anaumn

Ha BBIYMCIICHHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPATIIETBHOCTHIO

MPAMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.

ITocTpoenue ceueHuns, NpOXOaAIIEro
yepes JaHHYIO NPSMYI0 Ha YepTexke U
MAPAIUICITBHOTO JPYTOU MPSIMOM.
Pacuer otHomenui. [lapamiensHas
MPOEKIHSI, IPUMECHEHUE

JUTSI TOCTPOEHUS CeYeHUH Ky0a

Y MapaJuIeIIeUnea.

CBoicTBa napauieNeuea1a u NpU3Msbl.

[TapamiensHble mockocTu. Ilprusnaku
NapaJlJIETbHOCTH ABYX IIJIOCKOCTEM.
Teopema 0 mapajuieIbHOCTH

Y €IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY,

HE NMPUHAJIEKALLYIO TaHHOU
IIJIOCKOCTH U CIIEJICTBUA U3 HEE.
CBoiicTBa MmapanienbHbIX MIOCKOCTEMH:
0 MapaJuIEIbHOCTHU MPSMBIX
nepecevyeHus Npyu NepeceueHUN JIByX
NapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 0Tpe3Kax mapayijiebHbIX MPSIMBIX,

COOTBETCTBYIOIIUE TPUMEPHI
U3 pearbHOU KU3HH.

@opMyIMpOBATH ONPEAETICHUE
[apajuIeNIbHBIX MPSMOU U INIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 IIapaJUIEIbHOCTH IPSIMOM

1 IJIOCKOCTHU; CBOMCTBA
[1apajuIeIbBHOCTH IIPSAMOU U IIJIOCKOCTH.
Pemats crepeomeTpuueckue 3aaa4n
BBIYMCIIEHUS U JI0KA3aTENbCTBO,
CBS3aHHBIE C MMAPAIIICIIBHOCTHIO

MPSAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE.

Pemars npakTuyeckue 3anadu

Ha [IOCTPOCHUE CEYEHUN Ha YepTekKax
TETpa’apa U napajuieIeInIeaa.
Pemiats crepeomeTpudeckue 3a1auu,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUS

IIPY PELIEHNH T€OMETPUUYECKUX 3a/1a4
CBSI3aHHBIX C IAPAJUIEIbHOCTHIO
IIJIOCKOCTEM.

CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHbBIC

C MapaJUICIBHOCTBIO MPSAMON
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3aKIIOYEHHBIX MEXAY NapauieIbHbIMU
IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMOii
C IByMs NapauieIbHbIMU IJIOCKOCTSMU

Y IUIOCKOCTH B IPOCTPAHCTBE;
MO/JICJIMPOBATh PEAIBHBIE CUTYalllH,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO
MPSAMOM U INIOCKOCTH B MPOCTPAHCTBE,
Ha A3bIKE T€OMETPUN

[lepnieH UKy IAPHOCTD
IIPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Tudaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
MPSMOYTOJIBHOTO TPEYTOJIbHHKA.
CaoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napajuienenunena. Beraucienue 1iuvH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieIenunese.
[leprieHIUKYISAPHOCTH TPAMOU

v 1ockocTu. [IpusHax
NEePHEeHAUKYJIIPHOCTH MPSMOI

Y IUIOCKOCTHU. Teopema o
CYILIECTBOBAHUH U €TUHCTBEHHOCTH
IPSAMOM, TPOXOJALIEH YEPES TOUKY
IPOCTPAHCTBA U MEPIIEHINKYIISIPHON
K miockoctu. [lnockoctu

U MIEPIICHANKYISIPHBIE UM IIpsiMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYISIp U HAKJIOHHAS.
[TocTpoeHune neprneHauKyIApa

13 TOYKU Ha IPSIMYIO.

Teopema o Tpex NnepreHauKyIsapax

AKTyanu3upoBath (HaKkThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
@opMyIMpOBATH ONPEIEICHHUS:
MEPIEHAUKYJISIPHBIX TPSMbBIX

B IPOCTPAHCTBE; ONPEIEICHNE IPSIMOH,
IIEPIICHIUKYJISIPHOU K TUIOCKOCTH.
Jloka3bIBaTh: JEMMY

0 NMEPIEHAUKYIAPHOCTH ABYX
MapaJuIeNIbHBIX MPSAMBIX K TPEThEU
MPSMOW; TEOPEMBI O CBSI3U MEXKIY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MEPIIEHIUKYJISIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAXKAIOLLYIO
MIPU3HAK MEPIECHINKYISIPHOCTH
MPSAMOM U INIOCKOCTH; TEOPEMY

O CYILLECTBOBAHWUHU U €IMHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YEPE3 TAHHYIO
TOYKY U EPIECHINKYIAPHOU K TaHHON
IIJIOCKOCTH.

N300pakath B3aMMHO
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(npsimasi u oOpatHas).

Yroa Mexy CKpeIrBarOIMUCS
npsMbIMU. [lonck nepnenANKy I pHbIX
MPSIMBIX C TOMOIIBIO
MIEPIIEHIUKYJISIPHBIX TIJIOCKOCTEN
OpTOroHajibHOE NPOEKTUPOBAHUE.
[TocTpoeHue ceuenuii Kyoa, mpu3Msl,
MIPAaBWJIBHOW NMUPAMUABI C TTOMOIIBIO
OPTOrOHAJILHOM MPOEKIUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IJII0CKOCTH. [litockocTH
CUMMETPHUM B MHOTOTPAHHUKAX.
[Ipu3Hak nepneHIuKyJISpHOCTH
IPSAMOM U IIJIOCKOCTH KaK CIIECTBHE
cummerpud. [IpaBunbHbIe
MHOTOIPAHHUKHA

Pacuer paccrosiHul OT TOUKHM

110 MII0CKOCTH. CriocoObI OIyCTUTh
NEPIEHNKYJIAPBI: CAMMETPUS, CIABUT
TOYKHU 110 NApaJIJIEIbHON MPSIMOM.
CnBur 1o HenapasieabHON NPSAMOU,
VU3MEHEHUE PACCTOSTHUN

NEePHEHANKYIISIPHBIC TPSIMYIO

Y TJIOCKOCTb.

®opMyIMpOBaTH CBOMCTBO
MEPIICHAUKYJISIPA ITO0 OTHOLICHUO

K IUIOCKOCTH.

[lonmy4ats npencraBieHue O 3HAYCHUH
NEepHEeHANKYJIIpa ISl APYTrUuX o0nacTeit
HayKu (du3HKa, SHEPreTUKa, Ja3epHbie
TEXHOJIOTHHU), B PE€aTbHOMN KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKICHUSI, CBI3AHHBIC
C IIPOEKIMEN NPSIMOU Ha TIJIOCKOCTb,
HENEPNEHIUKYISPHYIO K 3TOU HNPSIMOU.
Jloka3pIBaTh TEOPEMY O TpEX
MEPIECHIUKYJISIPAX U TEOPEMY
0o0paTHYyIO TeOpeMe O TpeX
MEPIICHIUKYJISIpax.

ITomyyaTs nipeacTaBicHHE

00 OPTOTOHAJIEHOM MTPOCKTUPOBAHUH.
Jloka3sIBaTh TEOpEMY O MPOECKLIUU
TOYKH Ha MPSIMYIO.

Pemate crepeoMerpuueckue 3aqauu,
CBSI3aHHBIE C IEPIICHANKYJIIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pemats mpuxitagaelie 3a1auu,
CBSI3aHHBIE C HAXO0XKICHUEM
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r€OMETPUYECKHUX BEJIMYMH.
Pemars crepeoMerprueckue 3a1auu,
CBSI3aHHBIC C IPUMEHEHUEM TEOPEMBI

O TpexX NEPIEHINKYJIAPAX,
HAaxX0KJICHUEM PACCTOSHUM,
ITOCTPOCHUEM IPOEKLIUM.

CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKICHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKICHUN.
AHanM3UpOBaTh U MOAETUPOBATH

Ha SA3bIKE TE€OMETPUU PEAJIbHBIC
CUTyalluH, CBSI3aHHbBIC

C IEPNEHIUKYJIIIPHOCTHIO PSIMOM

Y IJIOCKOCTH; UCCIIE0BATh
ITOCTPOEHHBIE MOJEIH, B TOM YHCIIE

¥ C UCTIOJIb30BAaHUEM alllapara anreopbl

VYTIIbl U paccTOSTHUSA 16 IToBTOpEHHE: yroa Mexxay NpssMbIMU AKTyanu3upoBath (GaKkTbl U METO/IbI
Ha IJIOCKOCTH, TPUTOHOMETPHS IJJAHUMETPHH, PEIICBAHTHBIE TEME,
B IPOM3BOJIBHOM TPEYTOJIbHHUKE, MIPOBOAUTH AHAJIOTHH.
TEOpEMa KOCHHYCOB. @opMyIIMpPOBATH ONIPEETICHNE
IToBTOpEHHNE: yroyu Mexay JBYTPaHHOTO yIJIa.
CKPEILHUBAOIIAMUCS PIMBIMHU Jloka3pIBaTh CBOMCTBO paBEHCTBA BCEX
B IIPOCTpaHCTBE. [ eomeTprueckue JIMHEWHBIX YTJIOB JBYI'PAHHOTO YTJIA.
METObI BBIYUCIICHUS yTJIa MEXIY KnaccuduupoBaTs 1ByrpaHHbIE YIJIbI
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NPSAMBIMA B MHOTOTPAHHUKAX.
JIByrpanHsiil yrou. CBOKWCTBO
JIMHEVHBIX YTJIOB ABYTPAHHOIO yIJIa.
[TepnieH UKy ASIPHBIE TNTIOCKOCTH.
CBoiiCTBA B3aMMHO MEPIECHIUKYISIPHBIX
miockocten. [lpusHak
MEPIIEHAUKYJISIPHOCTH TIOCKOCTEN;
T€O-peMa O MPSIMOU NIEPECEUCHUS JBYX
IJIOCKOCTEM MEePIIEHAUKYJISIPHBIX
TPEThEH IIIOCKOCTH.

[IpsIMOYTOJIBHBIN MTApATIICTICIIUIIET;
KyO; U3MEpeHus, CBONCTBA
IPSAMOYTOJIBHOTO MapaAJIJIETIEIUIIEA.
TeopemMa o quaroHany NpsMOYTOJIBHOIO
napajuieJIeIMIena v CIEICTBUE U3 HEE.
CrepeoMeTpUueCKUE U TIPUKIIATHBIC
3a71a4¥, CBSI3aHHBIEC CO B3aUMHBIM
PAaCOJIOKEHUEM MPSIMBIX U TIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
NpsIMbIC, TAPAIIJIETbHbBIC TIJIOCKOCTH

B CTaHJAPTHBIX MHOTOIPaHHUKAX.

[Tapa napannenpHbIX ITIOCKOCTEN

Ha CKPEIIMBAIOIINXCS MPSIMBIX,
PacCTOSTHUE MEXKY
CKPENIMBAIOIIMMUCS IPSIMBIMU

B IIPOCTBIX CUTYaLIHSIX.

B 3aBUCHUMOCTH OT UX I'PaJyCHOU MEPHI.
@opMyIIMpPOBATH OINPEAEIECHUE B3aUMHO
IIEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
NEPIEHANKYJIIPHOCTH IBYX
IIJIOCKOCTEM.

@OopMyIIMPOBATH CIIEICTBHUE

(U3 mpHU3HAKA) O MEPHEHANKYISIPHOCTH
IJIOCKOCTH, KOTOpasi NEPIEHANKYJIIpHA
IIPSMOU, 110 KOTOPOU MEPECEKAIOTCS B
IIJIOCKOCTH, 3T IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HEE O JUArOHAJISIX IPSAMOYTOJIBHOIO
napajuieJIenune/sa.

Pewars crepeomeTprueckue 3aaauu,
CBSI3aHHBIE C MEPIICHINKYISPHOCTD
NPSAMBIX U IJIOCKOCTEW, UCITONb3YS
IUTAHUMETPUYECKHUE (PaKThl U METO/IBI.
[IpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JTIOKa3aTeJIbHbIE PACCYHKACHUS

[P PELLIEHUH T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C NIEPIEHAUKYJIIPHOCTHIO
IIJIOCKOCTEM.

AHanmM3upoBaTh U MOJIETUPOBATh

Ha S3bIKE T€OMETPHUH pEalIbHBIC
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Onyckanue nepneHauKyasipoB,
BBIYMCJIEHNE PACCTOSIHUM OT TOYKH
JI0 TOYKH; IPSIMOM; TIIIOCKOCTH.
Brranciienre pacCTOSIHUN MEXIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMH

C ITIOMOUIBIO NIEPIIEHAUKYJIIPHON
IJIOCKOCTH.

TpexrpaHHbIN yroJl, HEpaBEHCTBA
JUISl TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, TeopeMsl
KOCHHYCOB ¥ CHHYCOB

JUISI TPEXTPAHHOIO yIia. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reo/Ie3nYECKue JINHUMU Ha 3eMIle

CUTyalliu, CBA3aHHBIC
C IEPIIEHIUKYJISIPHOCTBIO MPSIMBIX

Y IJIOCKOCTEM.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YMCJIE U C UCTIOJIb30BAHUEM
amrapara ajnreopsbl.

PemaTe npukiiagnbie 3a1a4u,
CBSI3aHHBIE C HAX0XKICHUEM
Tr€OMETPUYECKHUX BEJIMYMH

MHoOrorpaHHuKu

CucreMaTu3anus 3HAHUM:
MHOTOrpaHHHK U €0 3JIEMEHTHI.
[Inpamuna. Buael nupamun.
[IpaBunbHas nupamuaa.

[Ipu3zma. [Ipsimas u HakJIOHHAs
npu3Msl. [TpaBusibHas npusma.
[Ipsimont mapaenenunen,
IPSIMOYTOJIbHBIN TTapaJiieienunen, KyoO.
Brinmykisie MHOrOrpanHuku. Teopema
Oitnepa. [IpaBuiibHbIE

Y MIOJIyITPAaBUJIbHBIE MHOTOTPAHHUKHU

PaboTath ¢ yueOHMKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTAapHH.

AHaNIM3UpOBATh PELICHUE 3a0a4H.
PucoBaTh BBINMYKJIbI€ MHOTOTPAaHHUKHU
C 3aJJaHHBIMHM CBOMCTBAMU,;
BOCCTAHABJIMBATh OOIINI BHUI
BBIITYKJIOTO MHOTOIPaHHUKA MO JIBYM
€ro MPOEKIUAM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOT'OTPAHHUKA.
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PurcoBath BBITyKJIbIE MHOTOTPAaHHUKHU

C Pa3HOM YUIEPOBOU XapAKTEPUCTUKOM;
HCCJIEN0BATH BO3MOKHOCTH TIOJIy4EHHUS
pe3yJibTaTa Ipy BapbUpPOBAaHUU JaHHbIX.
JIoka3bIBaTh CBOKWCTBA MPABUIIBHBIX
MHOT'OI'PaHHUKOB.

[ImaHnpoBaTh NOCTpOEHNE
IIPaBUJIBHBIX MHOIOTPAHHUKOB

Ha IIOBEPXHOCTAX APYTUX NPABUIBHBIX
MHOT'OI'PaHHUKOB

BekTopsl B IpoCTpaHCTBE

12

[TonATHE BEKTOPA HA INIOCKOCTH

Y B IPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napaJijiesIenuIe1a, YMHOXKEHUE BEKTOpa
Ha YKCII0, Pa3JIOKEHUE BEKTOPA

1o 6a3uCy Tpex BEKTOPOB, HE JEKALINX
B OJJHOU IIJIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYMCIICHHE YIJIa MEX]1y BEKTOpaMU

B IIPOCTPAHCTBE.

[Ipocrenmmue 3aga4u ¢ BEKTOpaMu

AKTyanu3upoBath (PaKThl U METOAbI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSMHU: BEKTOP
HA TJIOCKOCTH M B IPOCTPAHCTBE;
KOMILJIAHAPHBIE BEKTOPHI.
[IpuBOIUTH IPUMEPHI HU3NISCKUX
BEKTOPHBIX BEJIMYHH.

OcBauBaTh NMpaBUJIa BHIMOJIHEHHUS
JNIEUCTBUM CIIOKECHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YHCJIO.

Jloka3bIBaTh MPU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3I0KEHUU
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J000r0 BEKTOPA IO TPEM JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpam

[ToBTOpenue, 06001IIEHIE
U CUCTEMAaTHU3alvs 3HAHUN

O6o061maroniee MOBTOPEHHUE MOHATUI
1 METOJIOB Kypca reOMeTpuu

10 kmacca, cucreMaTu3alys 3HaHUH.
Hctopus pa3BUTHS CTEPEOMETPUM KaK
HayKH{ U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX

Y KOMITHIOTEPHBIX TEXHOJIOTHI

Pemats crepeomeTpruueckue 3amadn
Ha JI0Ka3aTeILCTBO MAaTEMaTHUECKHUX
OTHOIICHNH, HAX0XKIEHUE
TCOMETPUYCCKUX BETMYUH (JJIUH,
YIJIOB, ILTONIA/ieii, 00BEMOB).
Hcnmonb30BaTh Npu pelieHUN
CTEPEOMETPUICCKUX 33129
IJIaHUMETpUUeCKre (aKThl U METO/IBI.
[IpoBOAUTH JOTUUYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIC PacCy KICHUS

MIPH PEIICHUH CTEPEOMETPHICCKUX

Y TJITAaHUMETPUYECKHUX 3a]1a4.
CpaBHHBaTh M aHAJIM3UPOBATH
peaabHbIE CUTYAIlUU U BBISBIIATH
BO3MOKHOCTH €€ MOJCITUPOBAHUS

Ha SI3BIKE TCOMETPHH.
MonennpoBaTh peabHYIO CUTYaITUIO
Ha S3BIKE TEOMETPHH U UCCIICAOBATh
ITOCTPOCHHBIC MOJICIIH, B TOM YHUCJIC
1 C UCIIOJIb30BaHUEM armapara
anreopshl.

Hcrmonp30BaTh KOMITBIOTEPHBIE
MIPOTPaMMBI TIPH PEIIEHUH 3a1a4.
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[Tony4aTs peACTaBICHUE O TEOMETPHUH
KaK O pa3BUBAIOLIEICS HAYKE,
HCCIIENYIOLIECH OKPYKAIOIINN MHUP,
CBSI3aHHOM C peaIbHBIMU OOBbEKTAMH,
MOMOTalOIIEH PELIUTh pealbHbIe
YKU3HEHHBIE CUTYAIMH O POJIU
CTEpPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTHA.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKJICHHUSI C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYHKACHUI.
HccnenoBath HOCTPOEHHBIE MOJIETH.
Hcnonb3oBaTh HU(POBBIE peCypChl

OBLIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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11 KJIACC
HazBanue Konnuecto OcHOBHBIE BUIBI ICSITEILHOCTH
OcHOBHOE coJIep:KaHue
paznena (TeMbl) Kypca 4acoB yyaImxcs
AHanuTHYECKas TEOMETPUS 15 [ToBTOpEHME: KOOPAUHATHI BEKTOPA AxTyanu3upoBaTh (PaKThl U METOIBI

Ha IJIOCKOCTU U B IPOCTPAHCTBE,
CKJIIPHOE TPOU3BEIAECHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MKy BEKTOpaMu
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOH,
MPOXOAILIEH Yepe3 IBE TOUKH.
YpaBHEHUE MIIIOCKOCTH, HOpMaJlb,
ypaBHEHUE MJIOCKOCTH B OTPE3KaX.
BekropHoe nipousBeneHue. JINHeHbIe
HEPABEHCTBA, JJUHEMHOE
IporpaMMHUpOBaHUE.

AHAJIUTUYECKHUE METO/IBI pacueTa
yTJ1a MEXIy IPSMBIMU U IJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pPacCTOSHUS OT TOYKH JI0 TIJIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosHuil OT TOYKU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamuie

IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHM.

CBOIUTB NEUCTBUS C BEKTOPAMHU

K AHAJIOTUYHBIM JEHUCTBUAM C UX
KOOpPJIMHATaMH.

BcniomMHUTE onpeienieHne CKalIsspHOro
YMHOXEHHUS U €TO CBOWCTBA.
Bpraucasats ¢ TOMONIBIO CKaISIPHOTO
YMHOEHUS IJIMHBI BEKTOPOB, YIJIbI
MEXKly HUMH, yCTaHABJIMBATh
NEPIEHINKYJIAPHOCTh BEKTOPOB.
BriBomuTh ypaBHEHUE TIIIOCKOCTH

1 GOpMyIly pacCTOSIHHUS OT TOUKU

JI0 TUIOCKOCTH.

Pemars 3agaum, coueras
KOOPJAMHATHBIN U BEKTOPHBINA METOBI.
IIpoBOAUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTEJIbHbIE PACCYKICHUSA

IIPU PELICHUN T€OMETPUYECKUX 3a1a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.
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AHaIM3UPOBATH U MOAECIUPOBATH
Ha S13bIKE TE€OMETPHUH PEAJIbHBIC
CUTYyalllH, CBA3aHHBIE BEKTOPaMU

Y KOOPAUHATaAMH.

HccenenoBats IOCTPOEHHBIE MOJIENH,
B TOM YUCJIE U C UCIIOJIb30BAHUEM
anmnapara ajreOphl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOTrPaMMBlI.

3HAKOMUTBCS C UCTOPUEHN PA3BUTHS
MaTeMaTHKU

[ToBTOpeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAaHUN

15

CedeHust MHOTOTPAHHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKU, METO]]
CJI€A0B, CTAaHAAPTHBIE MIOCKOCTH,
NEepPECEUEHUSI NPSIMBIX U IIOCKOCTEM.
[TapannenbHbIE TPSMBIE U TIIIOCKOCTH:
napajuiesibHbIe CEUECHHUS], pACUET
OTHOIIICHUH, YTJIbl MEXKTY
CKPEILIUBAOIIUMUCS MTPSIMBIMH.
[TepnieH UKy pHBIC MIPSMBIC

U TIJIOCKOCTH: CTaHIapTHBIE TaphI
NEPHEHIUKYJISIPHBIX TI0OCKOCTEN

U TIPSIMBIX, CAMMETPUU
MHOT'OTPAaHHUKOB, TEOpEMa O TPEX
MEePIIECHIUKYJISIPAaX, BEIYUCICHUS JITMH

CtpouTh ceueHusl.

Pemate cTrepeoMeTpuueckue 3anadu
Ha JI0Ka3aTeJIbCTBO MATEMaTUYECKUAX
OTHOIIICHUM, HAXOXKICHUE
reoOMEeTPUYECKUX BEIUYUH (IJIMH,
YTJIOB, TUIOIIA/IeH, 00HEMOB).
Hcnonws30BaTh pu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUUECKue (PaKThl 1 METOIBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHHIE
JIOKa3aTEJIbHbBIE PACCYKICHUS

IIPY PELIEHUU CTEPEOMETPUUECKHUX
3ajad4.

CpaBHUBATH U AaHAJIM3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEeHue: miomaIu
MHOTOYTOJIBHUKOB, JOPMYJTBI

JUTS TITOIa/ie, cCooOpaxeHus
moao0ous.

[Inomany cedeHnii MHOTOTPAHHUKOB:
TJIOMIAIN TTOBEPXHOCTEH, pa3pe3aHus
Ha 4acTu, COOOpakeHUs 101001

peanbHbIEC CUTYallUU U BBISIBISTh
BO3MOKHOCTh €€ MOJICTTUPOBAHUS

Ha SI3bIKE TEOMETPUHU.
MopenupoBaTh peaIbHY IO CUTYALIHIO
Ha SI3bIKE TE€OMETPUU U UCCIIEI0BATh
OCTPOEHHBIE MOJIENIH, B TOM YHCJIE

¥l C HCTIOJTL30BAaHUEM amiapara aireOpebl.

Hcnonb3oBarhb KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3aaa4

O0bemM MHOTOIpaHHUKA

17

O6bem Tena. O6beM IPSIMOYTOJILHOTO
napajuiesienuneaa. 3agauu

00 y1BoeHUU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKue 3a1auu,
CBSI3aHHBIE C 00HEMOM
IPSIMOYTOJIBHOTO MapasuiesieuIe 1a.
[IpuknannHeie 3a1a4u, CBI3aHHBIC

C BBIYHUCJICHUEM 00BheMa
IPSIMOYTOJILHOTO TapaJUIeTIeUIe1a.
O06bem NpsMOid TPU3MBI.
CrepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIYUCIIEHHEM 00bEMOB
psAMOM nipu3Mel. [IpuknagHeie
3aJ1a4u, CBSI3aHHBIE C 00BEMOM
MPSIMOU IPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUSIMHU:
00beM Tesna, 00beM NPSIMOYTOJIBHOTO
napajuienenumnesaa.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 0OBEME
NPSIMOYTOJILHOTO TIapaliesienunesa,
CJIE/ICTBUS U3 HEE.

Pa3pes3ats MHOrOrpaHHuUKH,
NepEeKIIaJIbIBaTh YaCTH.

Pemate crepeomeTpuueckue 3aaaum,
CBSI3aHHBIC C BBIUMCIEHUEM O0BbEeMa
IPSIMOYTOJILHOTO TapajuiesieuIea,
MIPU3MBI.

CpaBHHMBaTh ¥ aHATU3UPOBATH
YTBEPKJICHUS C 1EJIBIO BHISBICHUS
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Brruucnenue o00beMOB TeN

C TIOMOLIBIO ONPENEITEHHOTO
uHTerpana. O0beM HaKIIOHHOM
MIPU3MBI, TUPAMU/IBL.

®opMyna oObemMa MUPAMH/IBIL.
OTtHo1eHre 00bEMOB MUPAMU/T

C OOIIHUM YTJIOM.
CrepeomeTpryuecKue 3a1a4H,
CBsI3aHHBIE C 00bEMaMU HAaKJIOHHON
IPU3MBIL, TUPAMU/IBL.

[IpuknanHeie 3aqa4u O TEME
«O0BEMBI TEM, CBSA3AHHBIE C 00BEMOM
HAKJIOHHOM NMPU3MBbI, TUPaMH/IbI.
[Ipumenenne o0bemMoB. Beruncienue
paccTosTHUS A0 MJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYKICHHM.
AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIlNH, CBA3aHHbIE C 00BEMOM
IPSIMOYTOJIEHOTO ITapajuieienuIe/a,
IIPU3MBI, ITAPAMHU/IBI.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE ¥ C UCTIOJIb30BAaHUEM
anmnapara ajareopsl.

BBIBOIUTE OCHOBHYIO HHTETPATEHYIO
dbopMyITy ISl BEIUUCTIEHUS 00bEMOB
TEJL.

Jloka3wsIBaTh TEOpEMy 00 00BbEME
HAKJIOHHOM TIPU3MBbI Ha TIPUMEPE
TPEYroJbHON MPU3MBbI

U JIJI51 IPOU3BOJILHOM MPU3MBI.
Jloka3sIBaTh TEOpEMY: 00 0OBEME
nupamMubl, GOpMyIUPOBATH CIACACTBUS
U3 Hee: 00beM YyCEeUEHHOM MUpaMU/IbI.
BriBoguTh hopMymTy 17151 BEIYUCTICHUS
00BEMOB YCEUEHHON TUPAMUIbI

Tena BpauieHus

24

[unmuHaapruYeckass TOBEPXHOCTD,
oOpazyroiye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000IHO OTIEpUPOBATH MOHATUSIMU:
IAJTAHIPUICCKAS TTIOBEPXHOCT,
IHAP. M3ydaTh ciocoObl
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Hwmunp. [psmon kpyrosou
uuiuHp. [nomans moBepXHOCTH
HUAJTUHAPA.

Konunueckast noBepxHOCTS,
oOpa3yrolire KOHUYeCKOn
noBepxHocTH. Konyc. CeueHnne koHyca
IJIOCKOCTBIO, MTapaJlJIEIbHON
IJIOCKOCTH OCHOBAHUs. Y CEYECHHBIN
KoHyc. M300pakeHre KOHyCOB

1 YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y TIOJIHOM MOBEPXHOCTU KOHYCA.
CrepeomeTpriecKue 3a1a4u

Ha JOKa3aTeJbCTBO U BEIYUCIICHUE,
MMOCTPOCHUEM CECUCHUN LWJIMHIPA,
KOHYyca.

[IpuknanHbie 3a1a4u, CBSI3aHHBIE

C UUIIUHIPOM.

Cdepa u map.

[Tepeceuenue cdepsl u mapa

¢ IockocThro. Kacanue mapa

1 cephl II0CKOCTHI0. By

U n300pakeHue mapa.

YpaBuenue chepsl. [Lnomans cheps
Y €€ YacTeu.

CummeTtpust cepsl U mapa.

NOJIyYECHHS [UIUHAPUIECKON
HOBEPXHOCTH, LIMJIUH/IPA.
N300paxaTh LUIMHAP U €T0 CEYEHUS
IUIOCKOCTBIO.

CB000OIHO OTIEPUPOBATH TOHITUIMH:
KOHUYECKas MOBEPXHOCTh, KOHYC,
YCEUYEHHBIN KOHYC.

N3yuaThk criocoObl MoxyyeHus
KOHMYECKON NOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC U €r0 CEYEHHUSI
IJI0CKOCTBIO, TPOXOSIIEH Yepes3 OCh,
Y TUIOCKOCTBIO, TIEPIIEHIUKYISIPHON

K OCH.

BoiBoguTh (hOpMyJIBI 7151 BBIUUCIEHUS
OOKOBOI M TIOJIHOM MTOBEPXHOCTEN TEI
BpalllCHUS.

Pemate crepeomeTpuueckue 3a1a4u,
CBS3aHHBIE C TE€JIaMU BpalllCHMUS,
HaX0KJIEHUEM IUIOIIa I OOKOBOI

Y [TOJIHOM ITOBEPXHOCTH, IOCTPOCHUEM
CEYECHHUM.

Hcnonb30Bath MpH pelieHUu 3a1a4y
IUTAaHUMETpUYECKHe (PaKTbl U METOIBI.
CpaBHUBATh U aHATTM3UPOBATH
YTBEPKJICHUS C LEJIBIO BbISBICHUS
JIOTUYECKHA KOPPEKTHBIX
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CrepeomeTpuueckue 3a1auu

Ha JIOKa3aTeJIbCTBO U BHIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MMOCTPOCHUEM UX CEUCHUU
TUIOCKOCTBIO.

[IpuknanHbie 3a1a4u, CBI3aHHBIC
co cdepoil u mapom.
[ToBTOpEHHE: OKPYKHOCTD

Ha [JIOCKOCTHU, BBIYUCIIEHUS

B OKPY>KHOCTH, CTaH/IapTHbHIC
o100us.

Paznuuynbie KOMOUHALIMY TEN
BpAICHUS U MHOTOTPaHHUKOB.
3agauu no Teme «Tesra 1 TOBEpXHOCTH
BpAIICHUSD)

Y HEKOPPEKTHBIX PACCYKICHHM.
AHanM3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIlNH, CBI3aHHBIE C KOHYCOM

U IWIHHIPOM.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
anmnapara ajareopsl

AKTyanu3upoBaTh (DaKThl 1 METOBI
TUTAHUMETPUH, PEJICBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

CB00OHO ONEpUPOBATH TOHATUSIMHU:
cdepa u map, UeHTpP, paanyc, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMHOE PaCTIOIOKEHUE
chepbl U TIIOCKOCTH.

DopMyIMpOBATH OIIPEAECIICHUE
KacaTeJbHOM IIOCKOCTH K cepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE

Y TIpU3HAKE KacaTeIbHOU MJIOCKOCTH.
BriBoguTh (hopMymTy 17151 BEIYUCTIECHUS
riomaau cepsl uepes paanyc chepsl.
Pemates cTepeomerpuyeckue 3amaau,
CBSI3aHHBIE CO C(Eepoil U MapoM,
HaXO0XXJICHUEM IO Iu cPephl U ee
JacTel, TOCTPOECHUEM CEUEHUM cepsl
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W 11apa.
AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TE€OMETPUH PEATIbHBIE
CUTYAIINH, CBSI3aHHBIE C IIAPOM

u cepoi.

Pemate npocTeie 3a1a4u, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TEJl
BpAIICHUS] 1 MHOTOTPAHHUKOB.
Hcnons30Bath MpH pelICHNH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAHUMETPHUYECKHUE (PaKThl U METOBI.
Pewmate cTepeomeTpuyeckue 3a1auu,
CBS3aHHBIE C TE€JIaMU BpalllCHMUS,
IIOCTPOCHUEM CEUYECHMM TEJ BPALLCHHUS],
C KOMOMHAIMSAMU TeJl BpallleHus

Y MHOTOTPaHHMKOB.

[IpoBOAUTH TIOTHUECKH KOPPEKTHBIE
JOKA3aTeJIbHBIE PACCYKACHUS

[IPU PEIIEHUH T€OMETPUUECKUX 3a/1aY,
CBA3aHHBIX C NEPHEHAUKYJIIPHOCTHIO
IIJIOCKOCTEH.

AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE T€OMETPHUHU PEATIbHBIE
CUTYAIINH, CBSI3aHHBIE C
MHOT'OTpaHHUKaMHU.

HccnenoBaTh NOCTPOSHHBIE MOJIENH,
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B TOM YHUCJI€ U C UCIIOJIb30BAHUEM
amnmnapara ajareopsl

[1momaau noBEpXHOCTH
U 00BEMBI KPYTJIBIX Te

O6bem nmmHapa. Teopema

00 00beMe MPSMOTo IUITUHIpPA.
[Tnomaau 60KOBOW 1 TTOJTHOM
MOBEPXHOCTH IMIJIMH]IPA.
Brruucnenne 00beMo0B Te

C IOMOIIBIO OMPEIAEIEHHOTO
uHrerpana. OobeM KoHyca.
[Tnomaau 60K0BOM U MOITHOMN
MIOBEPXHOCTHU KOHYCA.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIIEHUEM 00bEMOB
UJIMHIpa, KOHYCA.

[Tpuknaanslie 3a1a4un 1o TeMe «OObeMbl
Y TTOLAIM IOBEPXHOCTEMN TEIL.
OO0neM mapa u mapoBOro CEKTopa.
Teopema 06 o6beme mapa. [1nomanb
cdepnl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BHEMOB
niapa, apoBOro CErMeHTa, apoBOTo
CEKTopa.

[IpuknagHbie 3a1a4K IO TEME
«O0OBEMBI TEJ», CBSI3aHHbBIE

CB00OOHO OMEpUPOBATH MOHITHIIMHU:
o0BbeM Tena, TUIOMIA b TOBEPXHOCTH.
dopMyIHpPOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokasbIiBaTh TEOpEMBI: 00 00BEME
HUIMHIpa; 00 00beMe KOoHyca.
BriBouTE GOpMYITBI 117151 BEIYUCIICHHUSI
o0beMa yCEUeHHOT 0 KOHYCa.
HccnenoBath MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a/1a4
Ha IOCTPOEHUE LUPKYJIEM U JINHENKOM,
0 KJIACCUYECKUX HEPA3PEIIUMBIX
3a/1avyax.

CB00OOAHO ONEPUPOBATH NOHATUSIMMU:
IaPOBOW CETMEHT, IIAPOBOU CJIOM,
IapOBOM CEKTOP, OCHOBAHWE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CIIOA.

BriBoguTh OpMyIIBI TSI HAXOXKIACHUS
00bEMOB IIAPOBOT'O CETMEHTA,
[IAPOBOI0 CEKTOPa, TUIOHIaAH Chephl.
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¢ 00bEMOM I1apa U TUIOMIAIbI0 ChEeph.
CoOoTHOIIEHUS MEXIY TIIOMAIIMU
MMOBEPXHOCTEH 1 00beMaMu TIOTOOHBIX
TEJL.

[TogoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune oobema nmpu mo00uu.
CrepeoMeTpuUecKHE 3a/1a4H,
CBSI3aHHBIE C BHIYUCIIEHHEM 00HEMOB
TEJ ¥ TUTONIAIeH TTOBEPXHOCTEH

JlokaspIBaTh TEOpeMy 00 0OBbeMe Imapa.
Pemate cTepeoMeTprudecKue 3a/1auu,
CBSI3aHHBIEC C 00BEMOM IITapa, MapOBOTO
CErMeHTa, IMMapoBOT0 CEKTOpa,
IUIOMIAABIO CEPHI.

CpaBHHMBaTh U aHAIM3UPOBATH
YTBEPIKJCHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX

U HEKOPPEKTHBIX PacCyKICHUM.
AHaTU3UPOBATh U MOJEITHPOBATH

Ha SI3bIKE TEOMETPHUH peaIbHBIC
CUTYaIIUH, CBSI3aHHbBIE C 00bEMOM
mapa, IapoBOro CErMeHTa, IMapoBOI0O
CEerMEeHTa, IJIOMIAbI0 CepHl.
CB0OOHO OTIEPUPOBATH TOHITHEM:
0/100HBIE T€Ja B IPOCTPAHCTBE.
BrruncisiTb 00bEMBI TEJ C TOMOIIBIO
OTIPEICIICHHOTO MHTEerpasa.

Pemate cTepeomerpruyeckue 3aaau,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXKTY
TUIOLIAASIMU TIOBEPXHOCTEN

1 00beMaMU MMOJOOHBIX TEJI.
[TpoBOINUTE TOTHYECKH KOPPEKTHBIC
JIOKA3aTeNIbHbBIE PACCYKICHUS

IIPY PEIICHUH T€OMETPUIECKUX 3a/1a4,
CBSI3aHHBIX C BBIYMCIIEHUEM 00HEMOB
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TEJ C IOMOIIBIO ONPEAEIEHHOTO
WHTErpaia, HaXOXJIECHUEM
COOTHOILICHHS MEKTy TIJIOIIAISIMU
MOBEPXHOCTEN 1 00beMaMu M0 I00HBIX
TeJl.

AHaIU3UPOBATh U MOJIEIUPOBAThH

Ha SI3bIKE TEOMETPHUU pEeaIbHBIC
CUTYaIINH, CBI3aHHBIE C 00beMaMHU

U TTIOBEPXHOCTSIMU TETI,

Ha JI0Ka3aTeJIbCTBO U Ha HAXOXKICHHE
r€OMETPUYECKUX BEJIIMUUH

JBrmKeHus

JIBUKEHUS TPOCTPAHCTBA.
Otob6pakeHust. JIBrmkeHUs

U paBeHCTBO puryp. OOmMe cBoicTBa
NBIDKEHUI. BUIpl IBMOKEHUIT:
napajuiesibHbId IEPEHOC, IIEHTPaIbHAas
CUMMETpUS, 3epKaJIbHAsI CHMMETPUS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeoOpazoBanms mogoous. [psmas

u chepa Ditnepa.

['eomeTpuueckue 3amauun

Ha MPUMEHEHUE IBUKECHUS

CB00OOHO ONIEpUPOBATH TOHITUSIMHU:
0TOOpaXKeHHEe MPOCTPAHCTBA Ha ceOsl,
JIBMKCHHE MTPOCTPAHCTBA;
IICHTpaJIbHAasl, OCeBas M 3epPKaIbHAS
CUMMETPHH, TapaJuIeIbHBINA TEPEHOC;
PaBEHCTBO U mogo0ue Guryp.
JloKa3bIBaTh yTBEPIKACHHS O TOM, YTO
IICHTpaJIbHasl, OCeBas M 3¢pKaJIbHAs
CUMMETPHH, MTApAJUICITBHBIN IIEPEHOC
SBIIIOTCS JIBUKCHHUSIMH.

BrITIoTHATE MpeoOpa3oBaHmst IO00HS.
OnepupoBaTh MOHATHIMHU: MPsAMast

u cdepa Dinepa.

Pemath reoMeTprueckre 3a1a49u
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C MCITI0Jb30BaHUEM JBIKCHUH.
Hcnonb30BaTh IpU peILICHUH 3a1a4
JBUKEHHUS] TPOCTPAHCTBA U UX
CBOMCTBaA

IToBTOpeHue, 0600IIEHNE
U CHCTEMaTHU3ans 3HaHUHN

17

O0o61aroree MOBTOPEHUE MOHATUI
1 METOJIOB Kypca reOMeTpuu

10-11 xnaccoB, cucreMaTH3aIus
3HAHUM.

Hctopus pa3BuTHs cTepeoMeTprn Kak
HayKH{ U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX MHKCHEPHBIX

¥ KOMIIBIOTEPHBIX TEXHOJIOTHMA

Pemate crepeomeTpuueckue 3agaduu
Ha JI0Ka3aTeIbCTBO MaTEMATHUECKHUX
OTHOIIICHUH, HAXOXKJICHHUE
reOMEeTPUUYECKUX BEJIUYUH (IJIMH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh npu pelieHUU
CTEPEOMETPUYECKHUX 3a7au
TUTAHUMETPHUIECKUEe (PaKThl K METOJIBI.
[TpoBOANTH TOTHYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PAaCCyXKICHUS

IIPU PEIICHUN CTEPEOMETPUUECKUX

U TUJIAaHUMETPUYECKUX 3a/1a4.
CpaBHUBaThH U aHATTM3UPOBATH
peanbHbIC CUTYAIlUU U BBISBIISTH
BO3MOXHOCTb €€ MOJICJIUPOBAHUS

Ha SI3bIKE TEOMETPHH.
MoienupoBath pealibHy10 CUTYaIHIO
Ha SI3bIKE TEOMETPUU B UCCIIEIOBAThH
OCTPOEHHBIE MOJIENH, B TOM UHCJIE
U C UCII0JIb30BAHMEM ammapara
anreopshl.
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Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOrpaMMBbl [IPU PELICHUU 33/1a4.
[Tomy4yats mpeacTaBiIeHUE O TEOMETPUN
KAaK O pa3BHUBAIOIIEHCS HAyKeE,
HCCIIEAYIONIEH OKPYKAOIIUN MUD,
CBA3aHHOMI C peajbHbIMU OOBEKTAMU,
IIOMOTAIOIEN PELIUTD PeaIbHbIC
YKU3HEHHBIE CUTYalllH O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX HHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTUI

OBHIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA)>

INOACHUTEJIBHASA 3AIINCKA

VY4eOnblii Kypc «BeposSTHOCTh M CTAaTUCTHKa» YIUIyOJIEHHOIO YPOBHS SIBISIETCS
POAOHKEHUEM U Pa3BUTHEM OJJHOMMEHHOTO Y4eOHOT0 Kypca yriyOJeHHOTO YPOBHS Ha
YpPOBHE cpeaHero ooOmero oOpa3oBaHusA. YYeOHBIH Kypc TIpeIHA3HAYCH IS
(GopMupoBaHUs y 00y4arOIIUXCS CTATUCTUUECKOM KYJIBTYpBl U IOHUMaHUS POJIM TEOPUU
BEPOSITHOCTEN KaK MaTEMaTUYECKOTO HHCTPYMEHTA JUIsl U3yUEHU CIy4YalHbIX COOBITUH,
BEJIMYMH U 1poueccoB. [lpm wu3yueHMM Kypca 00OramarTcs peaCcTaBICHUs
oOyuyaromuxcs 0 METoJax UCCIEA0BAHNS U3MEHYMBOIO MUPA, Pa3BUBACTCS] TOHUMAHUE
3HAYMMOCTH U OOIIHOCTM MAaT€MAaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanne y4eOHOTO Kypca HalpaBJI€HO Ha 3aKPEIUICHUE 3HAHWM, MOTYyYEHHBIX
IpU U3y4YEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U HA pPa3BUTHUE
IIPEICTABICHUNA O CIy4YalHBIX BEJIMYMHAX M B3aWMOCBS3AX MEXAY HUMH HAa Ba)KHBIX
IIPUMEPAX, CIOKETHl KOTOPBIX MOYEPIHYTHl W3 OKpYy Karolero mMupa. B pesynbrarte
y oOyuarommuxcss JOJDKHO  C(pOpPMHUpPOBAThCA  MpEACTaBICHHME O  Haubojee
YHOTPEOUTENbHBIX U OOIIMX MAaTEeMATUYECKUX MOJEISAX, UCHOJIb3YEMBIX JJIsl ONHUCAHUS
aHTPOIOMETPUUECKUX U AeMOrpauyeCcKruX BEIUMYHH, TOTPEIIHOCTEN B pa3Iu4HbIe POJa
U3MEpPEHUSX, JJIMTENbHOCTH  0O€30TKa3HOW  pabOoThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SBISETCS
0a3oil JUIsI OCBOEHHMS BEPOSTHOCTHO-CTATUCTUYECKUX METO/IOB, HEOOXOIUMBIX
CHELUAINCTaM HE TOJIBKO HMH)KEHEPHBIX CHELUAJIbHOCTEM, HO TAKXKE COLMAJIBHBIX U
MICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHbIE OOILECTBEHHbIE HAyKH B 3HAUYMTEJILHON
Mepe UCHOJB3YIOT anmnapar aHanusza OOJbIIMX JaHHBIX. L{eHTpanbHyto yacTh yueOHOTro
Kypca 3aHMMaeT 00CyXJeHUE 3aKOHa OOJIbIIMX 4YKcel — (PYyHIAaAMEHTaJIbHOI'O 3aKOHA
IPUPObI, UMEIOIIETO MATEMATHYECKYIO (hOpMaATU3AIHIO.

B cooTBercTBUM ¢ yKa3aHHBIMM II€JIIMH B CTPYKType Y4YeOHOro Kypca
«BeposiTHOCTP M CTaTUCTHKa» Ha YIIyOJEHHOM YPOBHE BBIIEJICHBl OCHOBHBIE
cojepkarenbuble TuHUU: «CiydaiiHble cOOBITUS U BeposiTHOcTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMUMO OCHOBHBIX JTMHUHM B YUEOHBIH KypC BKIIOUEHBI AJIEMEHTBI T€OPUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalla JaHHOTO
y4eOHOr0 Kypca U CMEXKHbBIX MAaTEMaTHYECKUX YUEOHBIX KypCOB.

Conepxxanue nuHUU «CiydailHble COOBITHS W BEPOATHOCTH» CIIYXKUT OCHOBOM
Uit (OPMUPOBAaHUSL TMPEACTABICHUN O pacHpeleeHUd BEpPOSITHOCTEH MEXITy
3HAQYEHUSMM CIIyYaWHBIX BEIWYMH. BaXKHYH0 4acTh B 3TOM COIEPKATEIBbHON JIMHUU
3aHMMAaeT U3yYeHNE T€OMETPUUECKOTO U OMHOMHUAIBHOTO pacipeieIeHU 1 3HAKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOTaMU — MOKAa3aTEIbHBIM U HOPMAJIbHBIM PaCIpeleICHUSIMHU.
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Tembl,  cBA3aHHBIE C  HENPEPBHIBHBIMH  CIyYalHBIMH  BEJIUYHMHAMH U
pacrpezieNieHus MU, aKIIEHTUPYIOT BHUMAaHUE OOYYaroIIMXCsl HA ONMHUCAHUU U WU3YYCHUU
CIIy4aliHbIX SIBJICHUHA C TIOMOIIbIO HEMpephIBHBIX (yHKIUH. OCHOBHOE BHHUMAaHHE
yAeTseTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY paclpeieiCHUsIM.

B ydebHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YyUYEHUE CBSI3U MEXKIY
CIIy4alilHbIMH BEJIMYMHAMHM W OIKMCAaHUE 3TOM CBSI3M C MOMOIIBI0 Kod(uimeHTa
KOPPEJISIIIMK ¥ €0 BEIOOPOYHOTO aHaIora. JTH 3JIEMEHTHI COJIEP)KaHUs Pa3BUBAIOT TEMY
«/Imarpammbl paccenBaHUs», U3YUCHHYIO Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMUs,
¥ BO MHOTOM OITMPAIOTCS HAa CBEJICHUS U3 KyPCOB alreOphl U TCOMETPHH.

Eme oauH sneMeHT cofepkaHusi, KOTOPbIM MpeiaracTcsi Ha 03HAKOMUTEIBHOM
YpOBHE — TMOCIIEOBATEIBHOCTh CIy4YalHBIX HE3aBHUCHUMBIX COOBITHI, HACTyMArOIIUX
B eAMHHUIly BpeMeHu. O3HaKOMIIEHHE C paclpeiesieHUEM BEpPOSITHOCTEH KOJIUYeCTBa
TaKUX COOBITHI HOCUT PA3BHBAIOIIMIA XapaKTep U SBISETCS aKTyaJIbHBIM IS Oy IyIInX
aOUTypUeHTOB,  TOCTYHAOMIMX Ha  y4eOHblE  CHEIHATbHOCTH,  CBSI3aHHBIC
C 00IIeCTBEHHBIMH HAyKaMH, IICUXOJIOTUEH U YIIPABICHUEM.

OOmiee YMCIIO 4YacoB, PEKOMEHIOBAHHBIX JUJIi M3y4YeHHUS Y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTUKa» Ha YIJIyOJEeHHOM ypoBHE, — 68 yacoB: B 10 kimacce —
34 yaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Heziento).

COAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubIl rpad, mytu B rpade: nukibl U nend. CreneHb (BaJE€HTHOCTD)
BepiuHbl. ['padsl Ha mockoctu. [lepeBbs.

Cayydaiinble 3KCIIEpUMEHTHI (ONBIThI) U CIIy4aiHbIE COOBITHS. DIIEMEHTAPHBIE COOBITHS
(ucxonmpl). BeposTHOCTH ciy4aitHOTO COOBITHS. BIHM30CTh YacCTOTBI U BEPOSATHOCTH
coObITuid. CyyaiiHbI€ OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauun Hajx COOBITHSMM: IE€peceueHue, OO0bEeIUHEHHE, MPOTUBOMOJIOKHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEM. [lepeBo  ciryyallHOTO
skcniepuMmenTa. dopmyna mnosHOUW BeposiTHOcTH. Popmyna baiteca. HezaBucumelie
COOBITHSI.

bunapHbIil ciayyaliHbIl ONBIT (MCHOBITAHHME), ycnex M Heynaya. HeszaBucumele
ucnbiTanus. Cepus HE3aBUCUMBIX MCIIBITAHWKA 110 mepBoro ycmexa. IlepecraHoBku
u ¢aktopuan. Yucno coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6uHoma HeroToHa.

Cepusi He3aBuUCHMMBIX ucnbiTaHuM bepnymnu. CiydaiiHblii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyyaiinasa BenmnuuHa. Pactipenenenue BeposTHOCTEN. J[narpaMma pacipeneneHusl.
Onepaunn Hajx cilydyallHbIMU BeJIMUMHAMU. buHapHas ciydaiiHas BennuuHa. [Ipumepsl
pacrnpeiesieHui, B TOM YHCIIe TEOMETPUYECKOe U OMHOMHUATBHOE.

CoBMecTHOE paclipe/ieSICHUE ABYX ClIy4alHbIX BeInunH. He3aBrucumeble ciydaiinbie
BEJINYUHBI.
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MareMaTtnyeckoe 0XXHMIaHHUE CIy4ailHOW BelW4yuHbl (pactpenenenus). [Ipumepst
NPUMEHEHUs MAaTEMaTUYECKOTO OXUAaHUs (CTpaxoBaHMe, JoTepes). MaTtemaTudeckoe
OXXKHJIaHWE OWHApPHOW CcIy4ailHOM BenUYMHBI. MaTemMaTUYecKoe OXUJAHUE CYMMBbI
CIIy4ailHBIX BeJIMYHMH. MaTeMaThuuecKkoe 0>KHIaHue TEOMETPUIYECKOTO 1 OMHOMUAIILHOTO
pacupeaeIeHui.

Jlucriepcust ¥ CTaHAAPTHOE OTKJIOHEHHUE CIy4ailHON BEJIMYMHBI (pacrpeeiieHus).
Hucniepcust  OumHapHOM  CiiyyallHOW  BENIMYMHBL.  MaTtemMaTH4yecKoe  OXKHJIaHHE
MPOU3BEICHUS U JIUCHEPCUS CYMMbI HE3aBHUCHUMBIX CIIYYalHBIX BEJIWYMUH. Jlucnepcus
U CTaHJapTHOE  OTKJIOHEHHWE OWHOMHANBHOTO  pacmpenencHus. Jlucmepcus
Y CTaHJIApPTHOE OTKJIOHEHUE FEOMETPUUECKOTO PACIIPEICTICHUS. .

11 KJIACC

HepaBenctBo YeoOniméBa. Teopema UYeOwnmeéBa. Teopema bepnymnu. 3akon
OonpImIMX yKcen. BeIOOpOUHBI MeTOA uccienoBaHuid. BeIOOpOUHBbIE XapaKTEPUCTUKH.
OneHrBaHNE BEPOSTHOCTU COOBITHS IO BEIOOPOUHBIM JaHHBIM. [IpoBepka nmpoctennmx
TUIIOTE3 C TOMOUIBIO U3YUYEHHBIX pacipeieIeHu.

HemnpepsiBHble — ciydaiiHble  BenuuuHbL.  [Ipumepsl. @DyHKIMS  IIOTHOCTH
BEPOSITHOCTH paclpesencHus. PaBHOMEpHOE pacnpeleseHue U ero CBOWCTBa. 3a/lauu,
MPUBOJISIINE K TOKA3aTEIBHOMY paclpeAesieHUI0. 3a1auu, IPUBOASIINE K HOPMAIbHOMY
pacnpenenieHn0. OyHKIUS IUIOTHOCTH BEPOSITHOCTH MOKA3aTEIbHOTO PaCIpeNeiICHNUs,
(GyHKLHS TUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacnpeneneHus. OyHKIUs TUIOTHOCTH
Y CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHIA. 3a/1a4u, IPUBOASAIINE K
pacnpenenenuto [lyaccona.

KoBapuanus nByx ciy4ailHeix BequdyuH. KoapduuueHT TuHenHON KOppesuuu.
CoBMecTHBIE HAONIONCHHS JBYX BENUYUH. BBIOOPOUHBIN KOIPOUIIUEHT KOPPEIISIHH.
Paznuumne mexny NMHEHHOM CBA3BIO U NMPUYMHHO-CIEACTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJI HANMEHBIINX KBaJIPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K koniry 10 kiaacca oOygaronuiics HayqYuTCs:

K koniy 10 kimacca oby4aronuiics Hay4uTCs:

CBOOOJTHO OIEPUPOBATH MOHATUAMH: Tpad, TIOoCKuil Tpad, CBI3HBIN rpad, MyTh
B rpade, LIeMnb, LUK, JEPEBO, CTENIEHb BEPIINHBI, JEPEBO CIYyUYaHOTO AKCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CITyYalHbIN SKCIIEPUMEHT (OMBIT), CIy4aiHOe
COOBITHE, 3JIEMEHTApHOE CIIy4ailHOe COObITHE (PJIIEMEHTApHBIA HCXOJ) CIy4ailHOro
OTbITA, HAXOJUTh BEPOSTHOCTH COOBITUH B OMNBITAX C PAaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoIUTh U (OPMYJIHPOBATH COOBITUSA: TepeceueHrne, OOBbEeTUHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY, MCIOJIL30BATh JAHarpaMMbl Jijepa,
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KOOPAMHATHYIO TPAMYIO JJIsi pEUIeHHs 3a/ad, MOJIb30BaThbCs (OPMYIION CIOKEHUS
BEPOSTHOCTEH JIJIs1 BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHIA;

ONEPUPOBATh MOHATHUSIMU: YCJIOBHAs BEPOSITHOCTb, YMHOXEHUE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYYAWHOTO JKCIEPUMEHTA, HAXOAUTHh BEPOSTHOCTH
COOBITHI C TTOMOIIBIO TTPaBUiIa YMHOXKEHHUS, IEpEeBa CIy4YaiflHOTO OIbITa, UCTIOIb30BaATh
dbopmyny monHOM BeposiTHOCTH, (popmyiny bailieca mpu pemieHun 3anad, ONpenessiTh
HE3aBUCUMOCTH COOBITHI 10 (hOpMYJIE U MO OpTraHU3AIMH CITyYaliHOTO SKCIIEPUMEHTA;

IPUMEHSTh U3YYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI SISl IEPEUHUCIICHUS AJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHHs 3aad M0 TEOpUHU
BEPOSITHOCTEW;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: OMHAPHBIN CIIy4alHBIM ONBIT (HUCIBITAHUE),
yCIIEX U HEY1a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEpUS HCTIBITAHUM, HAXOUTh BEPOATHOCTH
COOBITUI: B CEpUU WCIBITAHUN JI0 TIEPBOTO yclexa, B cepuu ucnbeltTaHuii bepnysim, B
OTIbITE, CBA3aHHOM CO CIy4YailHbIM BEIOOPOM M3 KOHEUYHOI COBOKYITHOCTH;

CBOOOZIHO OIEpUpOBaTh MOHATHAMH: Cly4yailHash BEJIMYMHA, paCIpeaecHUe
BEpPOSITHOCTEW, JMarpaMma paclnpeiesieHus, OWHapHas cllydaiiHas BeJIWYHHA,
reoMeTpUYECKOe, OMHOMUAIILHOE paclpesiesiCHUE;

OIIEPUPOBATH MOHATHIMU: COBMECTHOE PACTIPENICIICHUE ABYX CIIyYalHBIX BEJIUYMH,
UCITI0JIB30BaTh TAOJIMI[y COBMECTHOIO PacHpelesieHUsl JBYX CIyYalHbBIX BEJIWYUH IS
BBIJICTICHUSL PACIpPEICICHUs KaXIOM BEIWYUHBI, OIPEICICHNUs HE3aBUCUMOCTHU
CIIy4YallHbIX BEJINYMH;

CBOOOJHO OIEpUPOBATh MOHATHEM MATEMAaTUYECKOIO OXUAAHUS CIIy4yalHOU
BEJIMYMHBI (pacrpeesieHnsi), IPUMEHSITh CBOWCTBA MAaTEMAaTHYECKOTO OXKUIAHMS MPU
pEelIeHUH  3a/lay, BBIYUCISTH MAaTeMaTUYeCKOe OXUJaHue OWHOMHUAIBHOTO U
r€OMETPUYECKOTO PACIIPEEICHUN;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: JHUCIEPCUs, CTAHJAPTHOE OTKJIOHEHHE
CIIy4YalHOW BEJIMYWHBI, NPHUMEHATH CBOWCTBA JHMCIEPCUU CIIyYalHOM BEJIWYUHBI
(pactipeniesieHds) TpU  PEHICHWM 3aJad, BBIYUCIATh JUCHEPCHI0 W CTAHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJIBHOTO pacipe/leICHUN.

K koniy 11 kiaacca oOygaronuiics HayqYuTCs:

BBIYHUCIIATh BBIOOPOYHBIC XapPaKTEPUCTHUKU IO JAaHHOW BBIOOPKE W OIICHUBATH
XapaKTEPUCTHUKA  TEHEPAJIbHOM  COBOKYMHOCTH  JAaHHBIX IO  BBIOOPOYHBIM
xapaktepucTiukaM. OICHUBAaTh BEPOATHOCTH COOBITUNM M TIPOBEPSTH MPOCTEUIITHE
CTaTUCTUYECKHUE TUIIOTE3bI, TIOJIB3YSICh M3yUYCHHBIMHU PACTIPEICICHUSIMU;

MPUBOJNTH MPUMEPHI 3a7ad, MPUBOMASIIIUX K TMOKa3aTEIHbHOMY pPACIpEISICHHIO,
3a/lay, MPUBOIAIIMX K HOPMAJIBHOMY pacmpeneieHnto. OnepupoBarh TMOHSTHSIMHU:
GyHKIMS TUIOTHOCTA BEPOSITHOCTH  TOKA3aTENBHOTO  pachpenesieHus, (yHKIHS
IJIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacmupeneiacHus, (QyHKIUsS TUIOTHOCTH U
CBOMCTBa HOPMAJILHOTO pacTpe/eICHUS;

onpenensaTh Kod(PPUIMEHT TUHEHHON KOppeIsiuu, BHIOOPOUYHBIA KOAh UITHMEHT
KOPPEISIUH.
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10 KUIACC
Ha3zganue KosmmuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
pazzeina (TeMbl) 4acoB Ocrosroe conepate o0y4Jaronmxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBsa3HbII rpad), mpeacTaBICHHE [IpeacTaBasiTh OOBEKTHI U CBS3U
3a/1auu ¢ TOMOIIBIO rpada. MEXIy HUMHU C TIOMOIIBI0 rpada,
CreneHb (BaJICHTHOCTb) BEPIITUHBI. HaXOJUTh ITyTH MEXITY BEPIIMHAMU
I1yTe B rpade. Llenu u nuKIIbL. rpaga.
I'pader Ha miockoctu. Jlepeso BoigensaTs B rpade nenu u mukIibl.
CIIy4aillHOTO 3KCIIEpUMEHTA CtpouTth IepeBo MO ONMUCAHUIO
CJIy4ailHOTO OIIbITa, OITUCHIBATH
CIIy4aifHbIe COOBITHSI B TEPMHUHAX
nepeBa.
Pemate 3agaumn ¢ moMoipro
rpados
City4aiiHbl€ OMBITHI, 3 CrnyyaiiHble SKCTIEPUMEHTHI (OTBITHI) Beiaensate u onuckBaTh

CITy4aiiHbIe COOBITHUS
Y BEPOSITHOCTH COOBITHI

U CITy4yaifHble COOBITHS. DIeMEHTapHbIE
coObITHs (Mcxoabl). BepositHOCTB
ciyyaiiHoro coObiTus. BeposatHocTu
COOBITHH B OTBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

CiyyaiiHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpOBaTH YCIOBHUS ITPOBEACHUSA
CIIy4alHOIO OIBITA.

HaxoauTk BeposITHOCTH COOBITHIA

B OIIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOAaMHU
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Onepanun

HaJ] MHO)KECTBAMHU

U COOBITHUSIMHU.
CrnokeHre 1 yMHOXKEHHE
BEPOSTHOCTEM.
VYcnoBHast BEpOSITHOCTb.
HezaBucumeblie coObITHS

[Tepeceuenue, 00bEAMHEHUE MHOKECTB
1 COOBITHH, MPOTHUBOMIOJIOKHBIC
coObITusa. PopMyTia CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOKEHHE BEPOSITHOCTEN.

dopmyiia yCIIOBHON BEPOSITHOCTH.
dopMyIa ITOIHON BEPOATHOCTH.
®opmyna baiieca. HezaBucrumbie
coObITHUS

Hcnonp3oBath nuarpaMmsl Jijepa

U BepOagpHOE OMMCAHUE COOBITHI
IPY BBIMOJIHEHUH OTlepaui

HaJT COOBITUAMU.

OreHnBaTh H3MEHEHUE BEPOSITHOCTEH
cOOBITHH MO Mepe HACTYIUICHUS
JIPYTUX COOBITHI B CITy4alfHOM OIIBITE.
Pemate 3aaun, B TOM uncie

C UCIIOJIb30BAHUEM JIepEBA CITyYaHOTO
omnbITa, GOPMYJT CIOKECHUS

U YMHOXEHUS BEPOSTHOCTEN

DneMeHThl KOMOMHATOPUKHU

KomMOunHaTopHOE npaBuiio yMHOKEHUS.
[TepectanoBku u axropuain. Yucno
coueranuil. TpeyrompHuk [lackans.
®opmyna 6uHoma HetoToHa

@opMyIHpPOBATH U TI0KA3BIBATH
KOMOMHATOpPHBIE (PaAKTBHI.
Hcnonb30BaTh MpaBUiIo YMHOXKEHHS,
U3y4YEHHBIE KOMOMHATOPHBIE (OPMYJIBI
JUTSI IEPEYUCIICHUS] DJIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
9JIEMEHTAPHBIX COOBITUHN B CITy4YallHOM
OTIBITE.

[Tonw3oBaThes Gopmyioit

U TpeyrojbHUKOM [lackass

JUTS OTIPEJICTICHUS YMCIIa COYETaHU M.
[Tpumensarts Gpopmyiry GmHOMA
HreroTona st mpeoOpazoBanus
BBIPAKCHUI
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Cepuu nocienoBaTeabHbIX 5 bunapHbIi City4aliHbINA ONIBIT Pa30uBath c0KHBIE SKCTIEPUMEHTHI

ucnblTanni. McnbiTanus (ucnbITaHKE), yCeX U Hey1aya. Ha OTJIEJIbHBIEC UCTIBITAHU.

bepnyiu. He3zaBucumeble ucnbiTanus. Pemate 3a1aun Ha mouck

CrydaifHbI# BBIOOD Cepust HE3aBUCUMBIX UCTIBITAHUMN BEPOSTHOCTEU COOBITUI B CEpUU

13 KOHEYHOM COBOKYITHOCTH 1o nepsoro ycnexa. Cepus UCIIBITAHUM 10 TIEPBOTO yCIlexa
HE3aBUCUMBIX UCIIBITAHUN bepHyIun. Y B CEpUsAX UCIIBITaHUM bepHyn,
Crny4daifHbli BEIOOP U3 KOHEUHOM a TaKXe B OMbITaX CO CIIyYalHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEUHOI COBOKYITHOCTH
[IpakTuueckas padora C HCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DIIEKTPOHHBIX (dakToB 1 (hOopMyJI, B TOM YUCIIE B XOAE
TaOIHILL IPAKTHYECKOH pabOThI ¢ MPUMEHEHUEM

CTaHAAPTHBIX (PYHKIUI
Ciy4JaiiHble BEJINYMHBI 14 Cryuaiinas BenmmuuHa. Pactipenenenue OcBauBarh NOHATHUSA: CIydaiiHas

U pacrpeaciicHusI

BeposiTHOCTEW. [narpamma
pacnpeaenenus. Onepauu

HaJl CIy4YalHbIMHA BEJIMYMHAMU.
[Ipumeps! pactipenenenuii. bunapuas
CiydaiiHas BenuuuHa. ['eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacnpenenenue. Marematudeckoe
0’KMJIAHUE CIIyYalHOU BEJIMYHHBI.
CoBMeCTHOE paclpeiesieHUue JBYX
Ciay4anHbIX BenuuuH. HezaBrucumele
ciay4daiiHble BeIuyuHbl. CBOKCTBA
MaTeMaTHYECKOrO OXKUJAHUS.

BEJIMUMHA, paclipeieseHue, TadIuia
pacrpeneneHus, imarpamma
pacrpeneieHus.

Haxoaute 3HaUeHUs CyMMBI

Y IPOU3BEJICHNUS CITyYaliHbIX BEJIMYHH.
Crpoutbs OMHapHBIE pacTpeaeIeHUs
110 OMMCAHUIO COOBITUI B CITyYalHBIX
onbITax. CTPOUTH U paclo3HaBaTh
reoMeTpUUeCcKoe U OMHOMHUATBHOE
paclpeneeHust.

Pemars 3agaun Ha BeIUKMCIIEHUE
MaTeMaTU4YECKOr0 OXKUAHUS.
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MaremaTuyeckoe 0KuJIanre OMHAPHOI
CIIy4YaliHOM BEJIMYHHBI.
MareMaTu4yeckoe OKUIaHNE
r€OMETPUYECKOr0 1 OMHOMHUATILHOTO
pacnpenenenui. Jlucnepcus

Y CTaHJAPTHOE OTKJIOHEHUE.
Jucnepcust OMHApHOM Cly4aitHOU
BeJM4YrHbl. CBOMCTBA JUCIIEPCHH.
MareMaTu4eckoe 0XKUJaHNE
IIPOU3BEICHUS U JUCIIEPCUS CYMMBI
HE3aBUCHUMBIX CITyYaHBIX BEJIMYMH.
Jucnepcusi OMHOMHUATILHOTO
pacrpeiesieHusl.

[IpakTuueckas padbota

C UCTIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIUII

CTpouTh COBMECTHBIE PACTIPEACIICHHUS.
N3ydars cBOMCTBAa MATEMAaTHYECKOTO
0’KHJIaHMSL.

Pemars 3agaun ¢ mnomMompro
U3YYEHHBIX CBOMCTB.

1o n3ydeHHbsIM (popMysIaM HAXOIUTh
MaTeMaTU4YECKUE OXKUIaHUs
CIIy4alHbIX BEJIMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMUATBHOE
pacrpeneieHus

OcBauBaTh NOHATHUSA: JUCTIEPCUS,
CTaHJAPTHOE OTKJIIOHEHHE CITy4YalHOU
BEJIMYMHBI.

Haxonuts nucnepcuto

110 PaCIPEIEICHHUIO.

N3yyate cBOMCTBA IUCTIEPCUM.

1o n3yueHHsiM (hopmysiaM HaXOAUTh
JUCTIEPCUI0 OMHOMHAIBHOTO
pacrpeneneHus, B TOM YUCIIE B X0/
IPaKTUYECKON padOThI

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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11 KJIACC
Ha3Banue KomuuecTtBo OcHOBHBIE BUJIBI AEATEIBHOCTH
OCHOBHOE cOJIEp>KaHKE
pazzeina (TeMbl) 4JacoB o0y4Jaronuxcs

3aKoH OOJIBIINX YKCENT 5 HepasenctBo YeObimena. Teopema Pa3bupats nokazaTesnbcTBa TEOPEM.
YeoOrimena. Teopema bepnyiu. OcBauBaTh BEIOOPOUYHBIN METOT
3axoH OonbLIuX yncen. BeiOopouHbIit UCCIICOBAHNM, B TOM YHUCIIE B XOJI€
METOJ UCCIEAOBAHNMN. IPaKTUYECKON pabOThI
[IpakTrueckas pabora
C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJIALL

DJIEMEHTBI MATEMATUYECKON 6 ['enepanbHast COBOKYITHOCTD OcBauBarh NOHATHUS: TEHEPAJIbHAA

CTaTHUCTHKU

U CiTy4aiiHasi BHIOOpKa. 3HAKOMCTBO
C BEIOOPOUYHBIMU XapPaAKTEPUCTHUKAMHU.
O1ieHKa CpeTHETO U JUCTIEPCUU
reHEepaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapakTepucTuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Craructuyeckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB U3YUYEHHBIX pACTIPEECICHHI.
[IpakTrueckas pabora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJIUL]

COBOKYIHOCTb, BEIOOpPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCTICPCHS.
Boruucnsate BbIOOpOUYHBIE
XapaKTEPUCTHKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
TEHEPAIbHON COBOKYITHOCTH.
OcBauBaTh NOHATHUS: CTATUCTHYECKAS
TUIOTE3A.

OueHuBaTh BEPOATHOCTH COOBITHI

U [IPOBEPSITH MPOCTEUILINE TUTTOTE3bI
Ha OCHOBE BHIOOPOUHBIX JAHHBIX,

B TOM YHCJIE B X0JI€ IPAKTUYECKOM
paboTHI
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HenpepbiBHBIE CitydaiiHbie
BEJIMYMHEI (pacrpeieeHus),
MOKAa3aTeIbHOE

1 HOpMaJbHOE
pacnpeeneHus

[IpuMepbl HEMPEPBIBHBIX CITyYaHBIX
BeJIMYMH. OyHKIUS TIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3anay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMAJIBHOMY PacrpeIeICHUSIM.
@yHKIMS IOTHOCTH BEPOSITHOCTU
IIOKAa3aTeJIbHOIO PacIpeleICHUS.
@yHKIMSA ITIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO pacipereIeHus

3HAKOMUTBCS HOHSITUSMU:
HEIpEephIBHAA ClTydailHas

BEJIMYMHA, HENPEPHIBHOE
pacnpeneneHue, GyHKIUS MIIOTHOCTH
BEPOSITHOCTH.

HaxoauThk BeposSTHOCTH COOBITHIA
10 JJaHHOW (DYHKIIMU TJIOTHOCTH.
3HAKOMUTHCS C MOHATUSIMU:
II0Ka3aTeIbHOE PACIIPEIECIICHHUE,
HOPMAJIBHOE pacIpeeICHUE.
BriaensaTe o onucanuio ciryyalHbIe
BEJIMYMHBI, pACIIPEECTICHHbBIC

IO MOKAa3aTEIbHOMY 3aKOHY,

10 HOPMAJIBHOMY 3aKOHY.
Pazbupats npumepsl 3a1a4,
IIPUBOJSLIMX K [IOKA3aTEIIbHOMY
pacnpeaeneHrIo U K HOPMAIbHOMY
pacnpeiesIeHUIO

Pacnipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUMHOYHBIX
HE3aBUCHUMbBIX COOBLITHH.

ITpumep 3agauu, NpUBOAALLIEH

K pacnpenenenuto [lyaccona.
[IpakTrueckas pabora

C UCIIOJIb30BaHUEM DJICKTPOHHBIX
TaOJIHIY

Bb1essaTh 110 ONMcanuio CIIy4anHoro
OTIBITA BEJIUYUHBI, pACIIPEICTICHHbBIE
1o 3axony Ilyaccona.

Pematp 3anaun, B TOM ymncie B Xxoae
IPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJIAPTHBIX (PYHKIIMM 3JIEKTPOHHBIX
TaOJINI]
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CBsi3b MEXKy CITy4allHBIMU 6 KoBapuanus 1ByX Cily4ailHbIX OcBauBaTh NOHATHS: KOBapHaIus,
BEJIMYMHAMU BenuuunH. Koaddunment koppensuuu. K03 PUIIMEHT KOppesnY, THHEHHAs
CoBMecTHBIE HAOIIOACHUS IBYX 3aBHUCHUMOCTb.
BennurH. Bei6opounsiii koadpdunment | OleHUBaTh XapakTep CBI3U MEKIY
Koppensiuuy. Pasnnuue mexay CITy4yalHBIMH BEJIMUMHAMU, UCXOJIS
JIMHENHOU CBA3bI0 U IPUYNHHO- U3 TIPUPO/IbI TAHHBIX U BBIYUCIICHHBIX
CJICZICTBEHHOH CB:A3b10. JInHENHas XapaKTEPUCTHUK.
perpeccus. [Ipaktuueckas padora Hcnons3oBath quarpaMMbl
C UCIIOJIb30BAHUEM BJIEKTPOHHBIX paccerBaHUs AJ1s1 U300paKeHUs
TaOIIHI COBMECTHOTO PACCEUBAHUS
JAHHBIX.
Haxonutb k03 puureHTsI ocu
JMarpaMMsl, B TOM YUCIIE
B XO/I€ MTPAKTUYECKOU
pabOThI C MPUMEHEHUEM CTaHIAPTHBIX
byHKIMMA
O06o01eHue 11 [IpencrasieHre TaHHBIX C IOMOIIBIO [ToBTOpPATH N3YyUEHHOE U BBICTPAUBATh

U CUCTEMATH3aIUs 3HAHUH

TaOJIMI ¥ 1UarpaMM, OoNucaTeIbHast
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUAMH,
BBIUHCIICHUE BEPOSITHOCTEN
COOBITHH ¢ TpUMEHEHUEM (POpMYT
U rpapuecKux METOA0B
(koopuHaTHAs TIpsiMast, IEPEBO,

CHUCTEMY 3HAHUU
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Jnuarpamma Jusepa), CiiydaiHbie
BEJIMYMHBI U pacIrpeeicHusl,
MaTeMaTHYECKOE OKUTAHUE
CJIy4YaliHOM BEJIMYHUHBI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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MEPEYEHB (KOJAUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJILHOM
ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUMSA U 9JIEMEHTOB
COIAEPKAHUA ITO MATEMATHUKE

]_IJ'ISI IMPOBCACHUA CAHUHOTI'O I'OCYAAPCTBCHHOI'O 3K3dMCHA II0 MATCMATHKC (,ZIEUICC —

EI'D mno wmaremaTuke) HCIONB3yeTCs TMepeueHb (KoaudUKaTop) MpOBEpPsSEMBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOM MpPOTrpaMMBbI

CpCAHCTO O6HIGI‘O O6pa3OBaHI/IH H 3JICMCHTOB COACPIKAHHUA.

IIpoBepsiembie Ha EI'D mo maTemaTuke TpeGOBaHUS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbI CpeIHEro 001Iero 00pa3oBaHusA

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTeILHON MPOrpaMMbl CPEHETO OOIIETro
o0pazoBaHUs

1

Bnanenue merogaMu 0Ka3aTeNbCTB, aITOPUTMAMH PEIICHUS 3a]1ay;
yMeHue (GOpMyIUpOBaTh U OMEPUPOBATH MOHATHIMH: OIPEACIICHUE,
aKcuoMa, Teopema, CIIeJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTRO,
paBHOCWJIbHBIE  (DOPMYIHMPOBKH;  TMPUMEHSATH  UX;  YMEHHE
dbopmynnpoBaTh O0paTHOE U MPOTUBOIOJOKHOE YTBEPXKICHUE,
OPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI, HCIOIH30BATH METO]
MaTeMaTHYECKON WHIYKITAW; MIPOBOIUTH J0Ka3aTeIbHbIC
pacCykJieHusT TpU PEIICHUH 3a7ad, OLEHUBATh JIOTHYECKYIO
MPaBUJIBHOCTh PACCYXKICHHUM; YMEHHE OIEepPUPOBATh TOHSITHIMU:
MHOKECTBO, MOAMHOKECTBO, OTEPAIMA HAJl MHOXECTBAMH; YMEHHUE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaTr JUisi OMHCaHUS
peaNbHBIX MPOIIECCOB M SABJICHUN U MPU PEIICHUU 3a/1a4, B TOM YHCIIE
U3 JIPYTUX YYEOHBIX MPEIMETOB; YMEHHUE OMEPUPOBATH TOHSITHIMMU:
rpad, cBsI3HBIN rpad, AepeBo, LUKI, Tpad Ha TIIOCKOCTH; yMEHUE
3aJ1aBaTh M OMHCHIBATH Tpadbl pa3TUIHBIMU CIIOCOOAMU; UCITOJIH30BAThH
rpadbl PU PEIICHUN 3a]1a4

YMeHue onepupoBaTh NOHATUSIMHA: HATYPAIbHOE YUCIIO, LIEII0E YUCIIO,
CTENEHb C ILENbIM I0Ka3aTesieM, KOPEHb HATypaJbHOM CTENEHHU,
CTEIIEHb C PALMOHAJIBHBIM [OKA3aTeJIEM, CTENIEHb C JEUCTBUTEIIbHBIM
nmokasareyieM, JjorapudM 4YuCIa, CHHYC, KOCHHYC U TaHTEHC
MIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOZYJIIO, PALMOHAIBHOE YHCIIO,
MPpPAUMOHAIBHOE  YHCJIO, MHOXECTBA HATYPAIbHBIX, LEJBIX,
pallMOHANIBHBIX, JIEMUCTBUTEIBHBIX YHCEI; YMEHHE HCIOJIb30BaATh
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MPU3HAKH JETMMOCTH, HAUMEHBIIUN OOLIUI JeIUTENb U HaUMEHbIIIee
oO1mee kpaTHoe, anroput™ EBKiuma mpu perneHnu 3a1a4; 3HaKOMCTBO
C pa3NUYHBIMU TO3UIMOHHBIMM CUCTEMaMHU CUUCIICHUS; YMEHHE
BBITIOJIHATH BEIYHMCIIEHNE 3HAYEHUH U IPE0Opa30BaHus BRIPAXKEHUN CO
CTemeHsMH W Jorapudpmamu,  mpeoOpa3zoBaHUs  JPOOHO-
pallMOHANBHBIX BBIPAKEHUM;, YMEHHE OIEepUpOBaTh MOHITUSIMHU:
MOCJIEIOBATEIHLHOCTD, apU(METUIECKAs POTPECCHUS, TEOMETPUIECKAs
nporpeccusi, 0ECKOHEYHO YyOBIBAIOIAsi T€OMETPpUUECKasl MPOTPECCHS;
yMEHHUE 33J]aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCJE C MOMOIIbIO
PEKYpPPEHTHBIX  (OopMyJI; yMEHHE ONEepUPOBATH  TOHSITHIMHU:
KOMITJIEKCHOE YHUCJIO0, CONMPsHKEHHBbIE KOMIUIEKCHBIE YKCIia, MOAYJb U
apryMEHT KOMIUIEKCHOTO yucia, popma 3arucu KOMIUIEKCHBIX YHCe
(reoMmeTpuueckasi, TPUTOHOMETpUUYECKasi U anreOpanyeckas); YMETh
MPOU3BOUTH apU(PMETHUECKUE TEUCTBUS C KOMIUIEKCHBIMH YHCIIaMU;
NPUBOJUTL TMPUMEPHl  HUCIOJIB30BaHUS  KOMIUIEKCHBIX  UMCEI,
ONEPUPOBATH MOHATUSIMHU: MaTpuua 2 X 2 u 3 X 3, onpeaciauTelb
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT OTIPEACIIUTEIIS

YMeHue onepupoBaTh NOHATUSIMU: PALIMOHAIBHBIE, UPPAUOHAIIBHBIE,
MOKa3aTebHbIC, CTETIEHHBIE, JTIOrapu(MUYECKUE, TPUTOHOMETPUIECKHE
YpPaBHEHHUSI W HEPABEHCTBA, HMX CHCTEMbBI, YMEHHUE OIECPUPOBATH
MOHSATUSMHU: TOKACCTBO, TOXKIECTBEHHOE MTPeoOpa30BaHKE, YpAaBHEHUE,
HEPABEHCTBO, CHUCTEMA YPAaBHEHHUU M HEPABEHCTB, PABHOCUJIBHOCTH
YpPaBHEHUI, HEPABEHCTB W CHUCTEM; YMEHHUE pellaTh YpPaBHEHHS,
HEPABEHCTBA U CUCTEMBI C MOMOILIBIO PA3JIMYHBIX [IPUEMOB; PELIAThH
YpaBHEHHUSI, HEPABEHCTBA W CHUCTEMBI C MMApPaMETPOM; MNPUMEHSTh
YpPaBHEHUSI, HEPABEHCTBA, X CUCTEMBI JJISl PEIICHUS] MATEMaTUYECKUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00JIacTel HAYKW U PEAIbHON KU3HU

YMeHue onepupoBaTh MOHATHIAMHU: (YHKUHUSA, YETHOCTh (YHKLHH,
NEePUOANYHOCTD (PYHKILMHU, OTPAaHUUYEHHOCTh (DYHKLIMU, MOHOTOHHOCTb
GyHKIMH, D3KCTpeMyM (QYHKIMM, HauOoJblllee U HauMEHbIIIee
3HaYeHUs (YHKUMU Ha TMPOMEKYTKE, HempepblBHas (yHKIuS,
acuMNTOThl rpaduka (yHKUHMH, TepBas U BTOpas IPOU3BOIHAS
GyHKIMHU, TeOMETPUYECKUH W (U3MYECKHIl CMBICH TPOU3BOIHOM,
nepBooOpa3Has, ONpPECICHHbI HWHTErpan; YMEHHE HaXOJUTh
acuMNTOThl rpaduka (YHKIMH; YMEHUE BBIUMCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUU (QYHKIUI, HAXOIUTh
ypaBHEHUE KacaTelbHOW K Tpaduky (QyHKIMH; yMEHHUE HaXOIUTh
MPOU3BOAHBIE DJIEMEHTAPHBIX (PYHKIMN; YMEHHE HCIOJIb30BaTh
IPOU3BOIHYIO IS UCCIIeJOBaHUs (PYHKIUH, HAXOJUTh HAaUOOJbIINE U
HaMMEHbIIIME 3HaYeHUs1 PYHKIUHN; CTPOUTh rpa)Ki MHOTOUJIEHOB

&3




OenepanbHas paboyas mporpamma | Martematuka. 10—-11 kimacchbr (yriryOJieHHBIH ypPOBEHB)

C MCIOJB30BAHUEM allllapaTa MaTeMaTUYECKOTO aHallu3a; MPUMEHSTh
NPOU3BOJIHYIO  JUISI  HAXOXJCHWUS  HAWJIY4Iller0  pPEIICHUs B
OpPUKIAAHBIX, B  TOM  YHUCJE  COIMAIbHO-d)KOHOMHUYECKUX U
bu3nueckux 3a7avax; HAaXOAUTh IUIOMIAJU U O00beMbl (QUryp c
MOMOIIBI0O MHTErpajia; MNPUBOAUTH MPUMEPHl MATEMATHUUYECKOTO
MOJICJIMPOBAHUS C TOMOILIBIO TU(DPepeHIINATbHBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHUSAMU: Tpaduxk QyHKIMK, oOpaTHas
GyHKIUSA, KOMIO3ULIMS QYHKIUH, TMHEHHas QyHKIUS, KBaJpaTUUHas
byHKIMSA,  paudoHalbHas ~ (QyHKOMS, ~ cTeneHHas  (QyHKUus,
TPUTOHOMETpUUYECKUE (PyHKIMU, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, TOKa3zaTenbHass W Jorapudmuueckas (yHKUUH; YMEHHUE
CTPOUTH IPaUKHA U3yUYECHHBIX (PYHKIMH, BBINOJHATH PE0Opa30oBaHUs
rpauKoB (QYHKIIHIA, UCTIONB30BaTh T'PpaUKHU JIJIsl U3YUEHHUS IPOLIECCOB
Y 3aBHCUMOCTEM, MIPU PELICHUY 3a]1a4 U3 IPYTUX YYEOHBIX MPEIMETOB
U 3aJa4 U3 peaJbHOW XU3HU; BBIpAKaTh (GOPMYJIaMU 3aBUCHUMOCTH
MEX/y BEJIMUYMHAMU; UCIOJb30BaTh CBOMCTBA M rpapuku (QyHKUUN
JUIsl PEIlIeHHs] YpPaBHEHMI, HEPABEHCTB M 3aJlad C IapaMeTpami;
u300paxkaTb Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA pEIIEHUMN
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TeKCTOBBIC 3aJja4d Pa3HbIX TUMOB (B TOM YHUCJE Ha
MPOLICHTHI, JOJIM U YaCTH, HA IBWKEHHUE, pa00Ty, CTOMMOCTh TOBApPOB
W YyCIyr, HaJOTW, 3aJadyd M3 O00JIACTH YIPaBJICHHS JIMYHBIMU U
CeMEHHBIMU (PUHAHCAMU); COCTAaBJISATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHUIO 3aJa4yd, HCCIEAOBATH
MOJIy4YE€HHOE PEIlICHUE U OIIEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;
YMEHUE MOJEIUPOBATh PEAJbHbIC CUTyallMd HA SI3bIKE MAaTEMAaTHKU,
COCTAaBJISITh BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aaud,  MUCCIENOBAaThb  ITOCTPOCHHBIE  MOJENHM C
WCITI0JIb30BAHUEM alllapara anreOpbl, HHTEPIPETUPOBATH OTYYSHHBIN
pe3yabpTar

YMeHne omnepupoBaTh TOHATHSAMH: CpefaHee apudMeTHIecKoe,
MeuaHa, HauOoJbIliee M HAMMEHBITIEe 3HAYSHUs, pa3Max, JUCTIePCHs,
CTaHJapTHOE OTKIOHCHUE YHCIIOBOTO HaOOpa, yMEHHE H3BIICKaTh,
WHTEPIPETUPOBATh UH(POPMAIIHIO, TPECTABICHHYIO B TabIMIax, Ha
auarpaMmax, rpadukax, OTPaKAMIIyI0 CBOMCTBA  peajbHBIX
MPOIIECCOB W SIBJICHHUM, TPEJCTABIATh WH(OPMAIUIO ¢ ITOMOIIBIO
TaONHIl ¥ JAUarpamMM; UCCIENOBATh CTATHCTUYECKHUE JaHHBIC, B TOM
YuClIe C TMPUMEHEHHEM TpaHUecKMX METOJOB M DJICKTPOHHBIX
CpeAcTB; TpaduyecKn HCCISAOBAaTh COBMECTHBIC HAOIIOJACHUS
C IOMOIBIO IUarpaMM PaCCEUBAHUS U JINHEMHOW PETPECCUU
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YMeHue onepupoBaTh MOHATHUSIMU: CIyYaWHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIyYalHOTO COOBITHSI; YMEHHE BBIYUCIATH
BEPOSITHOCTh C UCIOJIb30BaHUEM IpadUYeCcKUX METO/0B; IPUMEHSTh
(bOpMyIIbI CIOXKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, (hOpMyITy MOJTHON
BeposiTHOCTH, dopmyny bepHymim, xKomMOMHaTOpHBIE (AKTHI H
GbopMyJIbl; OIICHMBATh BEPOATHOCTH pEATbHBIX COOBITUI; yMEHHE
ONEPUPOBATh NOHATUAMM: CIydailHash BEJIMYMHA, PACIpPEICICHUE
BEPOSATHOCTEN, MAaTeMaTUYECKOe 0’KMJIaHUE, TUCIIEPCHS U
CTaHJApPTHOE OTKJIOHEHHE CIy4allHOW  BeIMYWHBL,  (QYHKIUU
pacrpeneneHuss W IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTEIbHOIO M
HOPMAaJbHOTO pAaCIpENEICHNU; YMEHUE HCIIOJIb30BaTh CBOWCTBA
M3YYECHHBIX PpACHOPENECICHUN U1 PELICHUs 3a4a4; 3HAKOMCTBO C
NOHATUSIMU: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOUYHBIX
VCCIICIOBAHNM; YMEHHE NPHUBOAWTH NPHUMEPHI IPOSIBICHUS 3aKOHA
OOJBIINX YKCEN B IPUPOAHBIX U OOIICCTBEHHBIX SIBJICHUSX; YMEHUE
ONEPUPOBATH  MOHATHUSIMHU: COYETAHWE, I[EPECTAHOBKA, YMHCIIO
COUYETaHMM, YHCIO TMEepecTaHoBOK; OuHOM HbloTOHA; yMeHue
MPUMEHSITh KOMOUHATOpHBIE (DaKThl U PACCYXICHUS JJIsl PEIICHUs
3a/lay; OLICHMBATh BEPOSTHOCTU PEAIbHBIX COOBITUHA; COCTaBJISATh
BEPOSITHOCTHYIO MOJEJb U UHTEPIIPETUPOBATD IIOJTYUYEHHBIN PE3YIIbTAT

YMeHue onepupoBarbh IIOHATHUSAMU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YyIUVIA, IUIOCKUH Yrodi,
JNBYIPaHHBIM yIOJl, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS NPAMBIE,
NapajuIeNIbHOCTh U NEPIIEHAUKYJIIIPHOCTD MIPSAMBIX U IIJIOCKOCTEHN, YTOJ
MEXKy MPSAMBIMH, YTOJI MEXKAY MPSAMOU U TUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSAMH, PACCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSTHUE
MEXIy IpPSAMBIMH, pACCTOAHUE MEXKAY IUIOCKOCTSAMM; yMEHHUE
UCIIOJIb30BaTh MpHU PEIICHUU 3a7ad M3y4deHHbIe (PaKTbl U TEOPEMbI
IUIAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYIKAIOILIErO
MHpa;  CTPOUTh  MATEMATHYECKHE  MOJAEIA C  ITOMOUIBIO
F€OMETPUYECKUX IOHATHM M BEJIMYWH, PELIaTh CBA3aHHBIE C HUMH
IIPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUSIMH: TIOMATL GUTYPBI, 00BeM QUTYPHI,
MHOTOTPaHHUK, PaBUIBHBIN MHOTOTPaHHUK, ceueHue
MHOTOTpaHHHKA, Ky0, mapajuieNienune 1, mpu3Ma, mupamuaa, Gurypa u
MOBEPXHOCTh BpallCHHs], HJIWHAP, KOHYC, map, cdepa, MIomaib
cepbl, MIOMAAb MOBEPXHOCTH NHUPAMHUIBI, TPU3MBI, KOHYCA,
WIMHApa, 00beM KyOa, NpsSIMOYTOJBHOIO Mapajuleienumesaa,
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NApaMUbl, TPU3MbI, UWIUHIpa, KOHYycCa, Ilapa, pa3BepTKa
MTOBEPXHOCTH, CEYEHHUs KOHYCa U LWIMHAPA, NapAJJIEIbHbBIE OCU WIH
OCHOBAHMIO, CEYEHHME Ilapa, IUIOCKOCTh, Kacaromasics cQepsl,
HWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYEHHWE MHOIOTPaHHUKA,
n300pakaTb MHOTOTPAHHUKH, (PUTYPBI M IOBEPXHOCTHU BpAIICHUS, UX
CEYEHUsA, B TOM YHUCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHUE
NPUMEHSATH CBOMCTBA TE€OMETPUYECKUX (QUTYp, CAMOCTOSTEIBHO
dbopMynIupoBaTh OMpENCNICHUs U3y4daeMbIX (Uryp, BBIIBUraTh
TUMOTE3bl O CBOWCTBAX U TMpPHU3HAKaX TE€OMETPUYECKUX QUryp,
OOOCHOBBIBaTh ~WJIM  OINpOBEpPrarb WX; YMEHHE TMPOBOJUTH
Kkinaccudukanuioo (GUryp Mo PpazIMYHBIM TpPU3HAKAM, BBIMOIHATH
HEOOXOUMbIE JOIOJHUTENbHbBIE TOCTPOSHUS

11

YMeHue onepupoBaTh TOHATUSMHU: JBHKEHHE B TPOCTPAHCTBE,
napauIeTbHBINA IEPEHOC, CHMMETPHS Ha IIIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TMOJI00MS, MOJ00HBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIE U MOJIOOHBIE QUTYpPBI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOIH30BATh T€OMETPUIECCKIE OTHOIICHUS
IpU PeUICHUH 3ajad; HaXOJIUTh TCOMETPHUUECKHE BEIWYUHBI (IJIMHA,
yroJ, IIomaas, o0beM) MpHU PELIEHUH 3a1ad U3 APYTUX y4eOHBIX
OpeIMETOB W W3  peallbHOM  KU3HU; YMEHUE  BBIYMCIATH
reOMEeTPUYECKUE BEIMYUHBI (JITMHA, YTOJl, IUIOIalb, 00beM, TUIOIIAIb
MOBEPXHOCTH), MCTOIB3Yys] M3YYCHHbIE (HOPMYJBI U METOMABI, B TOM
qHclie: IUIOMAAh TIOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYCA,
MWIMHApPA, IUomans cdepb;; 00beM Kyba, MPSIMOYTOIBHOTO
napajuiesienuneaa, mupaMubl, TpU3Mbl, HTUIUHApPA, KOHYyca, 1I1apa;
yMEHUE HaXOJUTh OTHOUIEHUE 0O0BEMOB MOIOOHBIX QUTYP

12

YMeHue onepupoBaTh NOHATHUAMH: NPSAMOYTOJbHAs  CUCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOPA 110
0a3ucy, CKalsIpHOE NMPOU3BEACHHUE, BEKTOPHOE MPOU3BEIACHHUE, YOl
MEXIy  BEKTOpAMH; yMEHHE  MWCIOJIb30BaThb  BEKTOPHBIA U
KOOPAMHATHBIN METOJ JJIs PELICHUs] TEOMETPUUECKUX 3aay U 3a1a4
JIPYTUX Y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOIALIMNA METOH JUIsl pEelIeHUs 3aJlayu;
[IOHMMAHUE 3HAYMMOCTHM MATEMATUKU B WU3YYECHUU IPUPOIHBIX HU
OOIIIECTBEHHBIX TMPOLIECCOB W SBJICHUI; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHHUE IPUBOAUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUMCKOM U MHUPOBOU
MaTeMaTU4ECKOU HAyKH
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IlepeyeHb 3JIeMeHTOB coiepKaHus, NpoBepsieMbIX Ha EI'J mo MaTemaTuke

Kon [IpoBepsieMblii 3IEMEHT CONEPKAHUS
1 Uucna v BBIYACIEHUS
1.1 HarypanbHbie u nesnple yncina. [Ipu3Haku 1€ IMMOCTH HETIBIX YUCEIT
1.2 Pannonansubie yncia. OOBIKHOBEHHbIE M JECATUYHBIC APOOU, TPOIEHTHI,
OECKOHEYHbIE IEPUOIUYECKUE TPOOH
1.3 Apudmernaeckuit KOpPEHb HATypaAJIbHOMN CTCIICHU. JlenicTBust
¢ apu(MeTHIECKUMHU KOPHSIMHU HATypaJIbHOM CTENeHU
1.4 Creniens ¢ nensiM nokasareneM. CTeneHb ¢ pallMOHAIIBHBIM MOKAa3aTeNIeM.
CBoiicTBa cTENEHU
1.5 CuHyC, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTAHT€HC YKCIIOBOIO apryMEHTa
1.6 Jlorapudm uncna. Jlecaruunplie U HaTypaidbHbIE JOrapru(Mbl
1.7 JleicTBuTenbHbIE uyncia. ApudMEeTHIECKUE ONepaluu ¢ I1eMCTBUTEIbHBIMU
yuciamu. [TpubnvxkeHHbIe BHIYUCICHUS], TpaBUiia OKPYTICHUs, IPUKUIKA U
OIIEHKA pe3yJIbTaTa BEIYMCICHUIN
1.8 [IpeoGpazoBanue BbIpaKEHUN
1.9 KommnekcHble uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [lenwie 1 TpoOHO-palMOHATBHBIC YPABHEHUS
2.2 HNppannonanbHble ypaBHEHUS
23 TpuronoMerpruuecKkue ypaBHEHHs
24 [TokazaTenbHbIe U TOTapU(HMUUECKUE YPABHEHUS
2.5 [{enwsie 1 TpoOHO-palOHATBHBIC HEPABEHCTBA
2.6 HppaumnonansHble HEPABEHCTBA
2.7 [TokazaTenbHble ¥ JOrapupMUUECKHE HEPABEHCTBA
2.8 TpuronoMeTpruuecKkue HepaBeHCTBA
29 CucteMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IApaMETpaMu
2.11 | Marpuia cuctembl TMHEHHBIX ypaBHEHUN. OTIpeIeINTENb MATPHULIBI
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3 OyHKIMHU U TpaduKu
3.1 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux Pysakumun. Bzanmuo
oOparnbie QyHkuuu. YetHsle u HeueTHble ¢GyHKIuU. [lepumomuueckue
byHKITMHN
3.2 Ob6nacTh onpeneiaeHus 1 MHOXECTBO 3HadeHu Gynkunu. Hymu dyHkuumu.
[IpomexxyTku 3HAKOMOCTOSIHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl ¥ MHUHUMYMbl (QyHKiuu. HauOonbliee M HauMeHbllee
3HaYeHNe (PYHKIIMH HA IPOMEXKYTKE
33 CreneHHast QyHKITUS C HATYypaJbHBIM H IIETBIM TIOKa3aTeneM. Ee cBoiicTBa
u rpaduk. CBoicTBa U rpa@K KOPHS N-Oi CTETIEHU
34 Tpuronomerpruyeckne GyHKINH, UX CBOWCTBA U TpadUKH
3.5 [TokazarenbHas u jorapupmMudeckast PyHKIMH, UX CBOMCTBA U rpaduKu
3.6 Touku pazpeiBa. AcuMnToThl rpadgukoB GyHKiuA. CBoMCTBA (YHKIIHIA,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckass U reoMerpuyeckas nporpeccuu. Popmysa CIOXKHBIX
IIPOLIEHTOB
4 Hauana MateMaTnueckoro aHajinsa
4.1 [TpousBoanas Gpynkiuu. [[pon3BogHbIE AIeMEHTApHBIX (YHKITUH
4.2 [IpumeHeHre MpOM3BOIHOM K UCCIIEIOBAHUIO (PYHKITMI HA MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxzaeHue HauOONbIIEr0 W HAWMEHbBIIETO 3HAYEHUS
(GyHKIIUU Ha OTPE3Ke
43 ITepBooOpaznas. MuTerpain
5 MHokecTBa U JIOTUKA
5.1 MHoO»XecTBO, onepaluy HaJl MHOKEeCTBaMH. J{lnarpaMmmsl Ditiiepa — BeHna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
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7.2 | IlpsiMble ¥ IJIOCKOCTHU B POCTPAHCTBE
7.3 MHOrorpaHHUKH

7.4 | Tena u MOBEpXHOCTH BpAIICHUS

7.5 Koopaunate! 1 BEKTOpBI
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